
lUX’ORT 


ON TIIK 


IMPROVEMENT OF INDIAN AGRICULTURE. 


»Y 

JOHN AUGUSTUS VOELCKER, Pu.D., B.A., B.S C ., P.1.0, no, 

C«K«rLTlI»0 CrtEKUT TO TDK KOrAL AoBICOLTCBAX. BoCIBTT OF EsqLAWD. 


SECOND EDITION. 

With an Appendix containing the Resolutions of the Government of India on the Proceedings 
of the Agricultural Conferences of 1593 and 1895-9 6- 


CALCUTTA : 

OFFICE OF Tflfc SUPERINTENDENT OF GOVERNMENT PRINTINO, INDIA. 
1RQV 










*\Vhat was intended to bo a short Report on tho Improve- 
ment of Indian Agriculture has, owing to tho comprehen- 
siveness and importance of tho subject, becomo expanded 
into a volume of over 400 pages. 

I have not attempted any description of the crops or of 
tho methods of agriculture pursued, but have endeavoured to 
confine myself to matters in which I hcliovo that improve- 
ment can bo effected. 

"Whilo tho conclusions I have formed arc tho result of 
my own personal observation, I am yet very deeply indebted 
to others for tho information I have collected, and, in patti- 
cular, to tho Government of India and its officials for the 
exceptional advantages I have enjoyed. 

I desire to return publicly my sincere and grateful 
acknowledgments. 

Kensington, London, W., 

March J893. 


3. A. V. 
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ABSTRVCT Or UK POUT. 

OHAl’TKR I. 

lllSTOJUCAt 1KTRODDCWOV, 

Tur opening chapter deal* btieflj with the hp'ory < f 
cultural Departments in India einco their cstahluhcnect l»» 
Mnro in 1871. 

The future and abolition of ttc first Agricultural 1) y\ 
m 1&7S, nnd its reconstruction m 1881 a* tho oaten--*'*' , 
Report of the Famine Commissi mors of 1880, ore t ovVi 
and the steps taken by the Government of India is earr»i 
the rerommciulationR of tho bamme Commission are rtw* 
is pointed out that the Government of India, in t! eir 
of December 1881, clearly reeognwil the importance < 
systematic prosecution of agricultural enquiry winch iu'. 
so strongly urged b) tl e Famine Commissioners, and li 
Government ot India, considering that ♦hose dutte* of tl e j; 
ment mnet precede any attempt nt agncultu ml mprortm*, 
first set about the work of “Land Revenue Orgamiition," J 
thereby to lay the foundation of nil knowledge of the agrj 
condition of the country 

The Land Record system, the importance of wju«! 
established by the enquiry of the Finance Commission t f 
is then summarised The reason*, of which tho chief wj« f \ 
pressure, why the further recommendations of the Ramin* 
raissionera m regard to agricultural improvement were w/ 
up are briefly shown, but it ib added that the Agricultural J 
ment have not failed to recognise the obligation still re* tin; 
them to take measures for agricultural improvement, ns y 
the further obligation imposed on them by tho Home 1, 
ment in 1889, to promote agricultural education It \ 
pointed out that the Agricultural Department, having, by 
of the Famine Code, made provision against the mffi ul 
famine, and having organised the Land Record system, nr 
prepared to take up the question of agricultural improvomeo 

la this connection it is stated that the assistance of a fin 
Agricultural Chemist has been urged repeatedly suico 18^: 
by the Government of India and by AgncuSlural Conft 
which have met m India, and that finally Her Majesty'* 8 < 
of State consented m August 1889 to send out an A grlc 
Chemist to make enquiries m India itself, and to twlvifo uj 
course to be pursued, as also to report upon the possible In 
ment of Indian Agriculture ior this dnty, I was, t 
recommendation of the late Sir James Caird, selected 

The remainder of the chapter is taken up with a enmn 
ray tour, the plan 1 adopted in pursuing my enquiry, i 
expression of my special obligations to those who ii 
assisted me in my work 
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CHAPTER IT 


CHAPTER II 


Biv*ue*(>v r EBEI 1WIKAEY REMARKS ON TUB POSSIBILITY OP IMPROVING INDIAN 
noomtnn AOBICpLTDBE 

or imiorara 
imi<» Ao«i 

cowoi* j N this chapter I give p - 1 11 ■» 1 - - 

marks on the condition of f 

its being improved, and I 

point out, however, that the diversities met with in Indi3, alike 
m its phj sical features, the people themselves, and their varying 
surroundings, raise great di (heal ties which altogether prevent 
one from speaking generally as to the condition of agriculture 
What is true of one part will not be trne of another, and almost 
no question whatever can be answered in the same way for the 
whole of India Thus, the problem of improvement becomes a 
specially difficult one 

I explain that I do not share the opinions which have been 
expreseed as to Indian Agriculture being, as a whole, primitive 
and backward, but I believe that in many parts there is little 
or nothing that can be improved, whilst where agriculture is 
manifestly inferior, it is more generally the result of the absence 
of facilities which exist in the better districts than from inherent 
bad systems of cultivation Nevertheless, that improvement is 
possible is shown, 1 think, by the differences of agricultural 
conditons and practice that exist in different parts of India 
These differences I proceed to divide into three classes as follows — 

(1) Differences tnkerent to the people themselves as cultivators, 

for instance, “caste" and “race M distinctions 

(2) Differences arising from purely external surroundings , foi 

instance, climate and soil, varying facilities for water, 

manure, wood, grazing, etc 

(3) D fferences arising directly from leant of Jcnowhdge, 

snch as, diversities in agricultural practice 
In treating of the above generally, I express my opinion that 
improvement of agriculture will consist mainly in the modification 
ot 0.xa ddEumuma wtunJi eu&t, and. tba& mU. ia twa 

directions, (1) by the transference of a better indigenous method 
from one part where it is practised, to another where it is not, 
(2) by the modification of the differences which result from physical 
causes affecting agriculture I then d scuss how far this work 
may be effected by the people themselves, as they come to seo the 
necessity of adopting the more profitable methods, and how far by 
Government, in promoting education, and in tahmg positive 
measures such os the provision of water, wood, manure, grazing, 
etc , where needed As a necessary preliminary to the taking of 
positive ineasnres, I support strongly m this chapter the opinion 
of t! e I amine Commissioners and of the Government of India 
in 3881, that a "systematic prosecution of agricultural enquiry " 

II absolutely necessary in order to get a real knowledge of 
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the agricultural ne-ds nud condition of each district of the 
country , and I think that there should bo a permanent agthey 
for the purpose in each Province, and that in such agency tho 
assistance of an agricultural chemist would he advantageous 

I conclude the chapter by recommending (1) the spread of Er c> 
General and Agricultural 1 ducal ion , (2) tho establishment of 
an organised system of Agricultural Enquiry, fS) the net ire 
pro<ccution and encouragement of positive measures, such as the 
supply of water, wood, etc , which have already been found to bo 
beneficial 


CHAPTER III. £ 

CCLTIVATlJiO CLASSE8 

tr is pointed out that certain “castes” and “races*' of the 
people of India show tnoro agricultural ability than others, and 
that the differences between them as cultivators are in great 
measure to be referred to the caste or race distinctions 
existing between them It is very certain that if the prejudices 
attaching to caste and race could bo broken down, consider- 
able improvement m ngric ilturc would result Instances ora 
n«>xt given winch show indications of a change slowly going on. 
Thus, the prejudices against the cultivation of indigo and of the 
potato have, to a great extent, disappeared, also the cases of 
Nagpur, Poona and Amritsar are mentioned as showing that 
the prejudice against the use of night soil as manure for crops ib 
giving way. Improve uant in coffee cultivation and iu the manu- 
facture of indigo, as the outcome of the example of English 
planters, is also distinctly traceable The people, it is pointed 
out, will los- those caste prejudices which retard improvement m 
agriculture, partly through the spontaneous adoption by them of 
the more profitable practices, and partly from the force of 
circumstances which make living harder and oblige more atten- 
tion to be paid to cultivation In the weakening of caste 
prejudice Education is a most important factor, and Government 
oy spreading it will help to break down the e .fc 
which prevent progress in agriculture* tHMllhlJl r 

I therefore advocate the spread of Gene- , . 

Education. Mm A|fli 
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tbi »i>»siBiu»r 
or ittraonaa 
wauir Ag*i 

CCLU'ii 


slSirow PBEl IJ1INARY REMARKS ON THE POSSIBILITY OP IMPROVING INDIAN 
AGRICULTURE 

In this chapter I give r T ~ 1 1 , * * - 

marks on the condition of i f 

its being improved, and I 

point out, however, that the diversities met with in India, alike 
in its physical features, the people themselves, and their varying 
surroundings, raise great difficulties which altogether prevent 
one from speaking generally as to the condition of agriculture 
What 13 true of one part will not be true of another, and almost 
no question whatever can bo answered in the same way for the 
whole of India Thus, the problem of improvement becomes a 
specially difficult one 

I explain that I do not share the opinions which have been 
expressed as to Indian Agricultme being, as a whole, primitive 
and backward, but I believe that in many parts tbero is little 
or nothing that can be improved, whilst where agriculture is 
manifestly inferior, it is more generally the result of the absence 
of facilities which exist in the better districts than from inherent 
bad systems of cultivation Nevertheless, that improvement is 
possible is shown, 1 think, by the differences of agricultural 
conditions and practice that exist in different parts of India 
These differences I proceed to divide into three classes as follows — 


(1) Differences inherent to ibe people themselves as cultivators, 

for instance, u caste 0 and ‘‘race " distinctions 

(2) Differences arising from purely external surroundings, foi 

instance, climate and boiI, varying facilities for water, 
manure, wood, grazing, etc 

(3) Differences arising directly from leant of Knowledge, 

such as, diversities in agricultural practice 


In treating of tbo above generally, I express my opinion that 
improvement of agriculture will consist mainly in the modification 
of the differences which exist, and th.it thw will nroeeed in two 
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the agricultural needs nnd condition of eacli district of Hie 
country , and I think that there should ho a pertnantnt agency 
tor the purpose m each Vrounce, end that in each fluency tho 
cssjstnneo of an agricultural chemist would ho ndvantageaus, 

1 conclude the chapter hy recommending 11} tho spread of 
Gcocrnl and Agricultural 1 ducxtion ; (2) tho establishment of 
an organised system of Agricultural Enquiry , (3) the aotivo 
prosecution and encouragement of positive measures, such as the 
supply of water, wood, etc , which have already boen found to ho 
beneficial. 


CHAPTER HI. 

CGLTIV &TINQ CLASSES. 

It i9 pointed out that certain "castes” and "races ” of the 
people of India show more agricultural ability than othote, and 
that tho differences between them as cultivators are in great 
measure to be referred to tho caste «>r raco distinctions 
existing between them It ia very certain that if the prejudices 
attaching to cob to end raeo could bo broken down, consider- 
able improvement m agriculture would result. Instances nro 
next given which show indications of a change slowly going on. 
Thus, the prejudices against the cultivation of indigo and of tho 
potato have, to o creat extent, disappeared? also the cases of 
Nagpur, Poona and Amritsar are mentioned as showing that 
the prejudice agauirt the use of night>soii as manure /or crops is 
giving way. Improvement m coffee cultivation and in the manu- 
facture of indiso, as tho outcome of the example of English 
planters, is also distinctly traceable. The people, it ia pointed 
out, will loss those caste prejudices which retard improvement in 
agriculture, partly through the spontaneous adoption by them of 
the more profit alia practices, and partly from the force of 
circumstances which make living harder and oblige more atten- 
tion to ha paid to cultivation. In the weakening of casta 
prejudice Education is a mast important factor, and Government 
oy spreading it will help to break down the e ' — » 

which prevent progress in agriculture, 

I therefore advocate the Bpread of Gen*' 

Education. 


VI 
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CHAPTER II 


IliVraw 1 PBBflirWAW REMARKS ON THE POSSIBILITY OP IMPPOl I 
tb. lomniuit AGRICULTURE 

or lunonira 
IKPI1B ACBI 

c ««*> In ibis chapter I give, so for as I am able, eomo *• 

marks oq the condition of Indian Agriculture, the po 
its being improved, and the methods that 6bou]d he adof 
point ont f hovvever, that the diversities met with in India, 
in its pbj steal features, the people themselves, and their virt 
surroundings, raise great difficulties which altogether prci 
one from speaking generally as to the condition of agnciill 
What is true of one part will not be true of another, nnd ah a 
no question whatever can he answered in the same way for tl c 
whole of India Thus, the problem of improvement becomes r 
specially difficult one 

I explain that I do not share the opinions which have been 
expressed as to Indian Agriculture being, as a whole, primitne 
and backward, but I believe that in many parts there is little 
or nothing that can be improved, whilst where agricultnro is 
manifestly inferior, it is more generally the result of the absenco 
of facilities which exist in the better districts than from inherent 
bid systems of cultivation Nevertheless, that improvement is 
possible is shown, 1 think, by the differences of agricultural 
conditions and practice that exist in different parts of India 
These differences I proceed to divide into three olas'es as follows — ~ 


(1) Differences inherent to t be people ihemttlvts as cultivator*, 

for instance, "caste” and "race " distinctions 

(2) Differences arising from purely external surroundings, io\ 

instance, climate and soil, varying facilities for water, 
manure, wood, grazing, etc 

(3) Differences anting directly from want of knowledge. 

Such as, diversities in agricultural practice 


In treating of the above generally, I express my opinion that 
improvement of agriculture will consist mainly in the modification 
,o£-ihe Aiff(»re ncea which exist, and that this will proceed m two 
by the transference of a better indigenous method 
^re it is practised, to another where it is not, 
of the diffeiencea which result from physical 
» *Hnte I then discuss how far Una work 

Tup principal ’ 
illustrated bj the b 

the Report and t *« . , 

coil nro indicated Ihe neglect, in the past, of any regular 
fC entitle study of Indian soils is referred to, and the important 
question is next d«alt with— whether or not the soil of India is 
comi a g exhausted under the present systems of cultivation It 
is admitted th-vf tl .. — * ^ - * * r ^ i t 


ci must ton, 
from the 1 a 
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chapter vi CHAPTER VI 

w*t«« water 

It 13 inchoated, nfc tbe outset that wbjle water in one form or 
"* 1 ’ nouut and 

parts of 
i artificial 

irrigation will be a necessity, in others, again, it may be a useful 
supplement The nature of “ protected " and " precarious ” 
tracts is pointed out The main types of water supply are boo* 
marised and then examined tu externa Special points are noted, 
such os the benefits and the evils amending the introduction of 
canals, the comparison (where it is poss ble to male it) between 
cultivation by canal irrigation and by well irrigation, the differences 
in chemical composition between canal water and well water, oto 
Embanking and r ' 

given of parts wbu » 

great work done 1 

revicwei.anddirec 1 

undertaking all work* of a major character while minor ooes may 
be earned oqt by the people The possibility of Government 
constructing wells on a large scale is discussed, and improvements 
are suggested in tbe management of canal watercourses and 
tanks, and m tbe repair of the latter The chapter goes on to 
treat fully of tbe system of advances known as taccavi, principally 
for purposes of well digging, and it is shown bow greatly tins is 
capable of farther development, and of being mado more popular 
nod nsefnl It is maintained tl at the Agricultural Department 
el o ill pay pa ticular attention to this subject, and that a certain 
share of the administration should be vested in the Department 
Suggestions arc mado as to improvements iu the working of the 
system Lastly, tbe necessity of a thorough ‘agricultural analy- 
sis n of each district of the country is insisted on with the view 
of ascertaining tbe local requirements in the way of water 
supply 

recomaesda I recommend (1) the further extension of canals and other 
JST&fircf -ff^g almn t q^ tacts where tlicv are required , (2) the 
' more energetic workm^^H-* ‘» in S of W* 0 * of {aecat!l 
advances for well digging nnd^ Itni ™ r Purposes, (3) the giving 
of a rbarc in tbe ndmmistrat>°€*Of-^ Xff '^ rt - ykiances^ to Ag ncul. 
tural Departments, (4) tbe institution by Agriculture 
mentsof organised enquiry to ascertain the irrigation requirements 
of each district 



CHAPTER VII 


11 


The importance of manure m Indian agricultural svstcms is 
illustrated by extracts from various Reports, and tbo inter- 
dependence of water and manure is shown in the existence of tbo 
finest cultivation where both water and manure are available. 
Instances are given to show that the cultivator is not ignorant of 
the value of manure, but will, for cert sin crops, spend consider- 
able sums of money upon it The different soorces of mammal 
supply are then examined, the ordinary cattle-manure Uemp the 
most important, and, speaking generally , tbo only one available. 
Its composition is set out m analytical tables, and a comparison w 
instituted between »t and ordinary firmiard manure, as met with 
m England, the result being to show that the \aluo of Indian 
cattle-manure is often underrated, ond that when it is burnt ( as 
ia so often the case ) very serious loss is incurred, As the outcome 
of an enquiry in which I specially interested my fcU, I state the 
conclusion I came to, nr , that the beet cultivators do not burn 


cattle-manure for fuel except from necessity, tint is, because they 
ba\“ nothing else to hum as fuel. Iho connection between the 
supply of firewood and that of manure is hcnco a very close one. 
Other sources of manurial supply are then dealt with in succes- 
sion, e <j , a«hea of cattle-nunure, sheep-folding, green-manuring, 
silt, sod-mixing, oil-nod refuse, nitre, hmc, bones, etc., and 
various analyses of different materials so used are given in the 
Appendix Special questions, 6uck bb tho system of eeed-bed 
cultivation known as rab> the use and export of bones, and tho 
likelihood of nrtifical manures being u«ed ia India, are treated id 
detail Attention is then drawn to two points m which the cul- 
tivator does not take full advantage of the facilities ho possesses; 
(l) the non -utilization by him of night-soil for agricultural 
purposes, (i) the imperfect conservation of cattle-manure and 
the loss of the urine. In this connection instances arc given of 
the highly beneficial results that have attended the use of night- 
soil, ond analyses are given showing the value of cuttle urine and 
the advantages to be gamed by preserving it by the aid of litter. 
Incidentally, questions of town and villago sanitation arc touched 
upon, and throughout tho chapter there arc frequent references 
to investigations which could not bo carried on without the aid of 
agricultural cbemsetiy In conclusion, it is maintained that 
water and manure constitute tho cultivator’s chief wants, and that 
tho supply of manure must go hand id band with that of water, and 
must, like tbo latter, bo taken op by Government, otherwise tho 
soil will not be able to provide for tho increasing millions of tbo 
people It is further held that, as cattle-manure in tho only really 
available manorial sourco, it is incumbent on Government to pro- 
vide supplies of firewood ("Tuel and Fodder Reserves” ) so that 
the cattle-manure need not bo burnt, but may bo eet free for nee 
on tho land, and the fertility of the latter be thereby kept up 



Jfalract of Report. 


chapter vi CHAPTER VI 

WATER. 

It is indicated, at the outset, that while water in one form or 
T ’ 1 11 ’■“Qountand 

, parts of 

i artificial 
a useful 
eeanous " 

. are stira- 

roartsed and then crammed »« extenso Special points are noted, 
such aa the benefits and the evils amending the introduction of 
canals, the comparison (where it is possible to male it) between 
cultivation by canal irrigation and by well litigation, the differences 
in chemical composition between canal water and well water, etc 
Embanking and diainage of land are spoken of, and instances are 
given of parts which stand in need of further irrigation The 
great woib done 

reviewei, and dirt ' 

undertaking all 

be earned out fc i 

constructing 

ore suggested 

tanks, and it u 

treat fully of the system of advances known as tacCavi, principally 
(or purposes of well digging and it is shown how greatly this is 
capable of further development, and of being mado more popular 
and useful It is ronintau cd tl at the Agricultural Department 
6hould pay particular attention to this subject, and that a certain 
eharo of the administration should be vested in the Department 
Suggestions are made as to improvements in the working of the 
system Lastlj, the necessity of o thorough 41 agricultural analy- 
sis'" of each district of the conntiy is insisted on with the view 
of ascertaining the local requirements in the way of water 
supply 

REC tion! VPA I recommend (1) the further extension of canals and other 
J^^p^^-fyg aijon t oJjacta where tl ev are required , (2) the 
more energetic workingmi^ 0 P u,arisIQ /? the system of taccavt 
advances for well digging and^ im, ^ ar purposes , (3) the giving 
of a share in tbo ndmini8trat?eS‘C L ^«‘ r «r i -5 4 *accesto Agricul- 
tural Departments, (l) tho institution by Agnoulturah"*? 4 ?^!^ 
moots o! organised enquiry to ascertain tho irrigation requirements 
of each district. 


Jitfrjcl / 




annual licenses for ibc removal of wood,<tc, for n^rfcattwrn! 
u«s Tbo*e vsews are supported by the quoted opinions of #ovuai 
flufbttrittM, and more especially by a recent Resolution cl tUo 
Madras Government upon tlio subject. Cages aro Mso ciftd 
where such **ie«mcs” l/vfo Wen created, and Uric relumed 
much good H is mamtained that the success of irocli a echo mo 
must n t depea l alone upon fiimunl consideration?, but ehotihl 
\ e conoid red from the j> tut ot vrrnr of the needs of tho pool la 
and the demands of tin. j nacipil industry of t)»u country, tie , 
a^tuultnte J-v-trusuon of the establishment of plantations oloiiff 
cam! looks aid railway lines is 4so urgod, ami the further 
encoura^imeiit of ail orieulturt. Las'ly, the opinion is expressed 
that a pr potion of the j early roienuc obUincd by the Corot 
flepariment shoild be cx pomlcd m the extension of the work oi 
tht. JJiprlment vti aw ag-muJtunl direction. 

\ ree tnmuul (JJ tin. creation of * reserves » 0 f wood, fuel 
etc f r agricultural pm pores ("tuel and Fodder Reserves ") 
\t) the mcicaw. of plantations Rlong canal hanks and railway 
lines, p) the further encouragement of arboriculture, //. 
the prosecution of agricultural enquiry for ascertaining the 
needs of the different cultivating- districts m the mutter of wood 
supplj (5) the *ettmg aside yearly of a portion of the 
rowme derived by the Forest Doyaitment, and its employment 
m the csieneion of " reserves " to meet agricultural wants. 


CHARTER IX 


Tm dtfTerrat fait of grazrrtg area, amdahlo for 
of the tattle klrnis, to ooftivator, aro r'lmcd to, .ad 
attention to drawn to the rotlosron of largo „ nJ „| mM ’ 
area, anrri the forest,. It is maintained rn this chapter that the 
provision of grazing: nr fore.t. „ a tI,.rraMo ani legit, mat, object, 
and one winch will ranch barellt agncnltnre, wbrl.t trace of 
drought rt may be invaluable ,n kveprog tl.e ealtfo of the connlry 
afore fivvertleicvsu » not regarded u a „ a fwofaf e necOMrty in 
ordinary times, and, therefore, .horrid only bo camel on nndcr eoeh 
restrurtions u wonltl catnc it not to intetfcro with (ha other coda 
winch a forest or ' retme" should atrre Thnw , anm , Kttr !,. 
bon, and the nvm-ity for there rmpoettron tKrrSSS 
the rfUftron of the ouluattoo of - viltago errtefee— ta next wont, 
tnfo, af-o the proiteirm of grazing along canal hani, and in other 
plantation., TkcbHt way of trtrlmng the grar. in forcel, , D d 
re>er ere, and tbe po-nhrlrty of gnub-wrowlnj and the rnnoly 
of pa-turage becoming a fort of (ho <mItiW..y.tom JtL 
own holding are drrenned In the record part of Ac chapter the 
eyetem of tinea Farina and the ntifiialrra of nncrrltrS gra,! 
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Lastly, I set forth the duty of Agricultural Departments to make 
organised enquiry ns to tbe manurial requirements of every dis- 
trict, to continue experimental research at Government Timas, and 
to spread agricultural education bo os to teach better practices and 
remove prejudices 

BEttmvfFVDA I recommend (1) the creation of supplies of fuel (“Fuel and 
T,0NS Fodder Reserves “) , (2) the establishment of a system, of agri- 
cultural enquiry , (3) the spread of agricultural education , (4) 
tbe continuation of experimental work at Government Farms } 
(5) the employment of an agricultural chemist. 


ciupTEnvm 


CHAPTER VIII. 




Wood 


This chapter deals principally with the administration of the 
Torest Department and the extension of its work in a more 
agricultural direction than has been the case in the past The 
early policy of the Department is fust considered, and the reasons 
are given for its success having been gauged by financial results 
But it is pointed out that, as population has increased and 
cultivation has been brought nearer to the borders of the forests, 
it has become necessary to extend the benefits of forests, so that 
they may more directly serve tbe interests of agriculture In 
consequenco of flu*, at tbe instance, first of Sir Dietrich Brandis, 
and then by successive repre°entations o! the Famine Commis- 
sioners and of the Government of Indn, a certain impulse has 
been given to the supply of wood for agricultural pmpores But 
it is urged in this chapter that there is a great deal more that 
ought to be done, and that the greatest need is that which was set 
out in tbe previous chapter, tti , the supply of wood to take 
the place of cattle-manure as fuel This is again put forward 
as a matter winch Government should see to in their own interests, 
alike lor tlio maintenance and increase o! the soil’s productiveness, 
ns well os in order to keep Bp the Land Revenue of the country. 
Tbe different classes of forests are then examined, oud the uses 
which they might Lest serve arc discussed, also the measures which 
should be taken to obtain those ends Special points, such ns the 

natural reproduction of t* ' - l - 4 ' 3 - -- - 4 f~- *■ 

fires, the exclusion of graz ■ . 

are alluded to separately. - ‘ 

situated near cultivation t * *'*'*.* "* 

8isted on, and also the ncces 5 ■ * b 

The difficulties of obtaining ’ * 

ted, hutit is shown that there is still a quantity of land that coaid 
bo so u tih si d, and suggestions are made for the acquirement of 
land, by purchase if necessary , ihe outlines of n scheme ate also 
6ct forth for the working of the new ** reserves " by a system of 
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annual licenses for the removal of wood etc , for agricultural 
uses Thc«o views arc supported bj the quoted opinions of several 
authorities and more especially by a recent Resolution of tl o 
Madras Government upon the subject Cases are also cited 
where Fuch “corves” bavo been created, and liavo achieved 
much good It is maintained that the success of such a scheme 
must not depend alone upon financial con'ideratioDF, but should 
be considered from tho point o! view of the needs of the peoj lo 
and the demands of the principal industry of the country, nr , 
agriculture Extension of the establishment of plantations along 
canal lanks and railway lines is aNo urged, nod the further 
encouragement of arboriculture. Lastly, the opinion is expressed 
tt at a proportion of the yearly revenue obtained by the Forest 
Department 6ho ild be expended in tho extension of the work of 
the Department in on agricultural direction 

I recommend (!) the creation of “reserves J ' of wood, fuel, becoiimevda* 
etc , for agricultural purposes (“huel and Fodder Deserves ") , tio>» 

(2) the increase of plantations along canal banks and railway 
lines, (3) the further encouragement of arboneulture, (t) 
the prosecution of agricultural enquiry for ascertaining the 
needs of the different cultivating districts in tho matter of wood 
supply , (5) the setting aside yearly of a portion of the 
revenue derived by tl e Forest Department, and its employmeut 
in the extension of “reserves "to meet agriculture! wants 


CHAPTER IX 


The different kinds of grazing areas available for the use 
of the cattle belongiug to cultivators are referred to, and 
attention is drawn to the inclusion of large and valuable grazing 
areas amid the forests It is maintained m this chapter that the 
provision of grazing m forests is a desirable and legitimate object, 
ana one which will much benefit agriculture, whilst in times of 
drought it may he invaluable in beeping the cattle of the country 
alive Nevertheless, it is not regarded as an absolute necessity in 
ordinary times, and, therefore, should only be carried on under such 
restrictions os would cause it not to interfere with the other ends 
which a forest or « reserve” should serve These various restric- 
tions aod the necessity for their imposition are then considered 
Abe question of the utilisation of “ village wastes” is next gone 
into al«o the provision of grazing along canal banks and in other 
plantations The best way of utilising the grass in forests and 
reserves, and the possibility of grast growing and the supply 
of pasturage becoming a part of the cultivator's system on hm 
cwn holding are discussed In the second part of the chapter the 
system of Grass Farms and the utilisation of uncultivated grass 
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lands [rulhs) belonging to Government are explained, and, while 
their benefit ■ - - ’ -» — -* 1 

are also mat 1 ■ ■ . ' . 

andsilage-n ‘ ‘I . 1 1 - 

mental Parr • , . 

the cost in England. The prospects of the development of 
silagc-mahiDg in India are treated of and the desirability is urged 
of making farther enquiries at Experimental Farms. Lastly, a 
change is advocated in the Commissariat Department, whereby 
the services of men of experience and ability may be retained in 
the management of Grass Farms, and the formation of a special 
Forage Branch of the Commissariat is suggested. 
becommenpa. I recommend (1) the creation of more ° Fael and Fodder 
tions Reserves ” to supply grass and grazing ; (2) the extension of the 
system of Grass Tai ms, and their management by a special Forage 
Branch of the Commissariat; (8) the carrying out of enquiry at 
Government Experimental Farms on the making of sil'age. 


CHAPTER x 


CHAPTER X. 


ABO HIDOtl 


i-ODDEB CROPS AND HEDQL8 


The advantages of growing fodder-crops are set forth and 
exemplified in the better condition of the cattle in many parts 
where the system is practised The principal crops nsed os 
fodder-crops are mentioned, and, in particular, the utilisation of 
prickly pear. The ecopo for extension of the growing of fodder- 
crops is also shown. It is pointed out that but little is known as to 
the relative values of different Indian fodders, and that such nn 
: ■ ‘ 11 r - — r e — "litoral cbomist. 

. . i < ■ explained, and 

rtC -novi' DA * recommend (ij vue extension, wuerever practicable, of tbe 
systems of growing fodder.crops and of enclosing fields by 
hedges; (2) the employment of an agricultural chemist in inves- 
tigating, oraong other matters, the relative values of diflerent 
fodders. 
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CHAVTKU XI. i(. 

nvK arooK and iwnrrNfl, jit*btoc*., b 

It ia indicated nt the opening of tins chanter tint, spire the 
differences between the cattle of different district® nre largely d|io 
to conditions of climate, improvement of cattle js only possible 
within hmile. Alter speaking of tbcjr food and the excellence pf 
ji . in. - - 1 “ * *- * * 4 * bnwn that, as g rola, Jjttle pr 

1 ■ mg sod selection, 'the Hindu 

* hull® is referred to, end the 

■ t ■ to follow from a recent leg aj 

decision given in the North-West" Provinces to ownership jn 

r* »• :r .-n • r *“ 

i : 1 . ■ 1 * i 1 i.® , . . , 

f f ■ i‘ i’n 1 *1/' ' i, ■ 1 1*. ■ I . 

I , ■ 1 1 ■ r-;, • . Vli- • 1 : t ■ . ' 1 ■ 

might well be made centres tor locating stud hulls for the improve- 
ment of the cattle of the district. Account® are next given of 
the IJisear *ud JJhsdgaon Cattle Farms, and mention js piadeof 
ihe influence vilmh they, and notably the former, have exercised 
03 the cattle of the country. The evils otteodii gf requeot changes 
in the superintendence of Government Cott’e Farms ore pointed 
out, ns thev were in the case of <5 rase Farms (Chapter }X) 

Mention is made of the use of buffaloes ns plough cattle, and pi 
the giving of advauct* (fcecatej for purchase of cattle. 

In the second section of the oliapter dairying is -the mam sub- 
ject, and the sjiecm! features of the jield ond quality of milk from 
cows and buffaloes are treated of. The efforts made toextend dairy 
farming m India are detailed 10 connection with the visit of 
Mr. Howman, and the subsequent eteps taken by _Mr. -Ozance 
jn Pooua and Botubov *X be unsatisfactory conditions of the milk 
supply to towns and to troops, os well as to Government institu- 
tions, are .referred to, and -the establishment of ,Dairy Farms is 
advocated wherever troops are -quartered or Urge institutions are 
sit in ted. Jt is pointed out that there is considerable work for an 

-ngrienllnral chemist to do m the investigation of points connected 

-with dairy fanning 

A brief lefereuce is made to the operations .of the .Horse- 
breeding ^Department, aod to attempts made to improve sheep 
and goats. 

It he last part -of the chapter is taken up with the -consideration 
of "Cattle .Disease®, ibe ravages which they cause, and the steps 
which have been here and there taken to cope with epidemic? 

Sjeeial mention is made of the establishment of an 
.Bacteriological Laboratory at Poona. * 

3 recommend [I) the continuance and extension of Cattle Fnrmr 
and the distnhution from them of slud bulls to ullages- fr -i 2 J. ZIr 22 e J^ CXit 
making Experimental 1 arms and Court of Wards' Estate/ * - 

for the location of elud bulls, (1) the eetab'ishmesi cT b ''i 
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Farms for the supply of irulk to ttoop3 and Government” institu- 
1 " * l ‘ * an Agricultural Chemist to inves* 


epidemics. 


dairy farming; (B) the prosecution 
. es and the means of preventing 


cbapteu xii. CHAPTER XII. 

IiirtiiitHTi. IMPLEMENTS. 

The possibility of effecting improvemerat m the implements o£ 
the cultivators is reviewed, and the opinion is expressed that there 
is but little scope for improvement, and that any advance must he 
the outcome o£ a study of native requirements. The success of 
the Belieea 6ugar-mill is instanced as a case in point. The question 
of the use of the native wooden plough, as against that of the iron 
one, is fully gone into, the several objections to iron ploughs being 
discussed, and the circumstances under which they might he use* 
fully employed The chapter then deals with the introduction and 

* '**■*- r " ' ” ** ' i' . .poratmg-pan, 

. •• , The possible 

■ ’ ■ , chaff-cutters, 

• t , - ■ need of more 

exhaustive trials of implemeuts at Experimental Farms is urged. 
It is added that in these trials skilled experts, such as engineers, 

. 1 ,1 ’ . ’ '* ’’i for 

. .... Uag 

SECOMMFN da* I recommend (1) the exhaustive trial of new implements at 

Turn Government Experimental Farms ; (2) the association of‘* experts" 
in bucU enquiries, (?) the distribution of approved implements 
from Experimental Farms. 
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CHAPTER XIII. 


CltAPTKO 

XIII. 


CHOPS AND CULTIVATION, 


Ciom i*» Cut 
tirtnoff. 


In this chapter no attempt is made to describe tho kinds of 
crops grown, or the methods of cultivation employed, hut points 
only nro discussed m which it seems possiblo to effect impiovo* 
meat. The general excollonco of tlio cultivation is indicated, 
and the change*, more especially in wheat-growing, which havo 
been brought about by on export trndo, are mentioned Fallowing 
and rotation nro next takoo, and instances ate givon to show that 
the native cultivator is not ignorant of oitber prnotico Tlio 
system of ** mixed-cropping M is also explained, but it is pointed 
out that little is known or practised iu regard to solcotion or 
change of Beed, although somo Government Experimental Farms 
have alrcadj done good work m growing and distributing puro 
and selected seed. It is then fhown that improvements can bo 
effected by the introduction of now crops, and of now vnriotiis 
of existing crops, as also in tbo oxtendod cultivation of certain 
profitable crops, such as wheat and sugar-cane. It is furthor 
demonstrated that by tho transference of method from one part 
to another, improvements in cultivation may bo carried out; 
this is exemplified id tho onso of sugar-cano, and oven in tli^t of 
a crop so widely cultivated as ncc. HotcrcBco is made, iu 
conclusion, to the need that exists for getting moro knowledgo 
ns to tbe diseases and injuries to which crops nro hablo, and tlio 
best means of preventing them. 

I recommend (1) tho continuation of experimental enquiry rtEco'isirsDA. 
at Government FqrraB, iu reference to new crops on! methods of T10v * 
cultivation, (2) the growing oF good cced at Government Farms, 
and its distribution from iborn , (3) the Btudy of tlio diseases 
and injuries of crops; (4) agricultural enquiry into existing 
modes of cultivation. 
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chapter xiv CHAPTER XIV. 

Aoiimtmi AGRICULTURAL INDUSTRIES AND EXPORTS. 

IjfPDITtZIS ilTD 
ElfOST* 

This chapter deals with certain special crops winch undergo a 
process of manufacture in the country before being seut oat of 
it, or with which particulai considerations regarding export are 
bound op Such crops are sugar-cane, cotton, indigo, tea, coffee, 
tobacco, flax, jnfce, silk, wneat, and linseed. These crops are 
successively treated in view of the improvements which it is 
possible to effect either in their cultivation, their manufacture, 
or in the export trade It 1 a first shown that the yield of sugar 
from sugar-cane depends upon points in the cultivation, m the 
expression of the jmee ard in its refining, none of which are fully 
understood Next, the deterioration of Indian cotton is alluded 
to, and a brief account is given of the efforts that have been made 
to improve its quality. Indigo is treated at some length, and 
the general want of knowledge, both as to its cultivation and the 
manufacture of the dye, is commented on Reference is made to 
the need of chemical investigation into problems affecting the 
manufacture, and to the unsatisfactory conditions which often 
attend the cultivation Similarly, chemical problems in the 
manufacture of tea are pointed out. The cultivation of coffee is 
next taken, then that of tobacco, and the native method of curing 
tobacco is described After a brief mention of flax and pile, 
allusion is made to the efforts, so far unsuccessful, to eradicate 
the disease in silkworms known as pelrtre The important matter 
of the cleaning of wheat is dealt with at length, and by tbe help 
of analj'es which I made of samples taken off tbe cultivators' 
own threshing-floors, or from stores iu their bouses, it is shown 
that the fault attributed to Indian wheat, that it is "dirty," 
does not rest with the cultivator, but is that of the tiade, and 
more particularly the London Corn Trade, who do not want 
"clean ” wheat. The efforts made to improve the trade m this 
respect, and their failure, are described lhe applicability of the 
" elevator " system to India is also discussed. Lastly, the con- 
ditions of the linseed trade are explained, and are illustrated bv 
analyses of a number of samples of seed collected for me m the 
Central Provinces. 

nrcoMMFVDi I recommend (1) agricultural enquiry to ascertain the best 
xn>\s methods of cultivation and manufacture of crops such as sugar-cane 
indigo, tea, coffee, tobacco, etc.; {*) the employment of chemical 
science in Al ^ — • - * - l ' - " * - 

more espe . 
the sugar , 

Urate nheat, or to trade in adulterated wheat. 
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CHAPTER XV chapter xv 

ECONOMICAL AND POLITICAL CONDITIONS SeoxoiffCii 

*!*» POLITICIL 

By the insertion of tins chapter I wish to recognize the exist- 
ence of n number of conditions of an economical or political 
nature which have an important bearing upon the improvement 
of agriculture, but into the details of which I do not enter. 

Under thi9 head I mention pressure of population, relative easo 
or difficulty of living by agriculture, \arying systems of land 
tenure, smallness of holdings, paucity of capital, indebtedness of 
the cultivating classes, export trade, extension of railways, cto 
My reasons for not discussing these several points are given, 
the only ones mentioned at any length being the smallness of 
holdings, the indebtedneei of cultivators and the lack of enterprise 
sometimes found among the people, more especially under easy 
circumstances of living. 


CHAPTER XVI chafteh 

PRACTICAL ENQUIRY. P.iwidi 

After having sketched out in the previous chapters the prin- 
cipal ways in which I think that improvement of agriculture may 
be effected, I proceed to consider in those that follow, the agency 
by which the improvements are to bo earned out. A brief 
review of the recommendations already given points to the con- 
clusion that the mam advance will be made by a practical 
enquiry into native agriculture, with a view to ascertaining (1) 
the requirements of each district in respect of water, wood, 
manure, and other facilities, (2) the best native methods of 
cultivation, in order to transfer them to other districts where 
they arc not practiced. A number of opinions in support of this 
view arc quoted, and it is then pointed ont that, up to the pre- 
sent, enquiry hns been limited to the collection of Land Revenue 
statistics, and that there has been no organisation for enquiry 
into agricultural methods with a view to agricultural improve- 
ment A large field for enquiry is then sketched ont, and the 
necessity of an agency of an expert nature is urged The 
opinions of the Famine Commissioners, the Government of India 
and Provincial Governments, on this point are quoted The 
existing agency is reviewed, and more particularly the position 
occupied by the Director of the Department of Land Records 
and Agriculture in a Province. The lack of technical know- 
ledge in the Department is b-oagkfc out, and tt is enggesfed that 
this want could best be supplied by associating with the Director 
of the Department in any Province a certain number of agricul- 
tural experts to be engaged on purely agricultural work It is 
then discussed whether these experlB should be Europeans or 
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Natives, and the conclusion is come to that, on the whole, the 
selection of Natives trained in India wonld be best, provision 
being 1 made for the giving of a high class agricultural education 
in tl e country itself 

icowrew X recommend (1) the organisation of enquiry into agricult iral 
* conditions and practices , (2) the association with the Director of 

an Agricultural Department of one or more assistants who are 
experts in agriculture , (3 j the selection of these assistants from 
Native of India trained in the country jtself, (4) the provision 
of a high class agricultural education in India 


ciuwr* CHAPTER XVII 

"ijrqowr* SCIENTIFIC ENQUIRY 

Tire close connection of science with practice in any scheme 
r * * is at the outset, pot forward and 

racfical enquire should be scientific 
i of chemistry to agriculture is then 

pointed out, and reference is made to the expressed op nions and 
renewed applications of the Government of India on the desir- 
ubihty of having an Agricultural Chemist for India The scope 
of work tor an agricultural chemist is then sketched out, and the 
principal duties of the office are defined ae being the acting 
ns "referee’* or adviser to Goverumeut in cbemico agnoulturil 
matters, and the direction and maintenance of tl e continuity of 
enquiry Among other duties are those of assisting m the develop- 
ment of agricultural education and the preparation of suitable 
textbooks The necessary qualifications to be possessed by the 
holder of such an appointment, and the coi ditiona essential to his 
successful tenure of jt, arc defined The existence of a suitable 
laboratory, and the co operation of an ass stanfc chemist (to take 
actual charge of the laboratory and to give instruction in 
agricultural chemistry) are regarded as essential The rela- 
tioi s, respective duties and salaries of the two officers pro- 
posed ATe discussed, and it ib recommended tl at neither of them 
bo allowed to undertake private work for separate remuneration 
It is urged that not only an agricultural chemist, but also other 
scientific men such as a botanist, on entomologist, and an a^ri 
cultural engn eer, should be associated with the Agricultural 
Department for the purpose of conducting enquiry and research 
Tbe chapter closes by dealing generally with the position of 
scientific men in I 3 “ ' esearch 

and, in particular, i * 

srcoMiirtOi I recommend (1 cbem st 

■■ adviser 1 1 Government in cl cmico agricultural matters, and 
for the direction of expeumentnt enquiry , (2J the appointment of 
an assistant chemist, (3) the attachment to the Agricultural 
Departmei t of other scientific officers, such as a botanist on 
entomologist, and nn agricultural engineer s 
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CHAPTER XVIII. c "vm“ 

EXPCnt Jf BNTAL PABUS IlfMitwm 

r*»u* 

Toe causes tliat have led m India, m well as in other countries! 
to tho establishment of Experimental Farms as scparato institutions 
are first described. The jast work of such Farms m India is 
re vis wed, and tbc expenditure upon them is regarded as not 
having been exce«sive, and their coutinuanco is advocated, The 
chapter then proceeds to deal at length with the work which 
ought to be done at Experimental Farms, and to lay down the lines 
for the successful carrjing out of experimental enquiry, Tho 
various conditions, sucl as suitability of soil, 6iz**or farm, situation, 
supervision, plan of experiment, recording of results, ote , aro 
discussed, and are illustrated ty examples drawn from existing 
Experimental Farms both m India and m 1 ngland It is then 
maintained that in the caso of such Farms tho financial test 
ought not to be tho one that determines success. llio employ- 
ment of Experimental Farms ns centres for seed distribution, tho 
location of stud bulls, and, at times, for cattle-breeding, is ricom- 
mended The establishment of another class of Farms, til , 
Demonstration Farms, to show tho result of what has exnpri- 
mentally been found useful, is advocated, and montion In mnde of 
farms belonging to privato individuals wlioro experiment In more 
or less carried on Tho remainder of tho clmi lor l * in i ti| led 
with a review of the work in progriss nttncli of tfio Experimental 
Farms which J visited during my tour, my general t ommontH on 
each Farm being given at tho namo timo. 

I recommend (1) tho continuance of agricultural iwnilr) at 
Experimental Farms , (2) tho disliihiition oT mod mid the louitlui 
of stud bulls at Experimental I mins } (l),tli« t stnl lUliliuuit »'f 
Demonstration Farms, 


CHAIM i:n xix. 

AamoDiTunAt, nmnuTioN* 

The influenco which gcnoral education first, and than, more 
specially, agricultural education, exert iijnii ttu« liuprnvt luupt (if 
ngncultnro is, at tlm opening, «x plalnal, It N Hull slmnn that 
tho tendency of education in tho past linn huui Inn much (it (\ 
literary, and not sufficiently in on agrbulMiral, ilinrlion, *ih« 
suggestions now given ore with the {nil utioii nf inniulj ing thfl 
past defect, and of directing attention to, rather than iHtnrMim R 
from, tho cultivation of tho land, 'll»o inteiitinii In, lit liu-L tu 
give a moro ogneulturnl turn to education, 'I ho (jiff r nt 
of educational institutions, from Univeisitiet pit I OnlhgiN ihmii (n 
Primary Schools, are tl en taLen in order, and tlui|}nn if 
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cultural education at each is briefly sketched out As regards 
Universities, it is main tamed that they should recognize the 
importance of agricultural science by making it an optional subject 
in the final course for a degree in science It is not considered 
advisable, at present, to have special Agricultural Colleges, but 
rather to utilise exist * * ’ 1 * 1 

branch of the instruc 1 

at Colleges practical 

and the establishment of Demonstration Farms, and of areas on 
which the students can themselves work, is advocated Agricul- 
tural Classes in connection with High Schools are well spoken of, 
and the association with them of Illustration Forms is considered 
desirable In Middle Schools it is held that the elements of 
physical science should be taught, that agriculture should he 
introduced by means of text books, and that illustration plots 
rather than farms should ho attached to the schools In Primary 
Schools a begint mg might bo made by the introduction of 
• readers” and of “object lessoos” on familiar agricultural topics 
Lastly, the importance is inculcated of providing at Normal Schools 
sound training in agriculture for those who are to become the 
teachers of others I he paucity of text books on agriculture, and 
the urgent need for many more of them, aie commented on, the 
relation of the “ scientific adviser” to agricultural education is 
dismissed, and it is contended that more inducements to stud v 
agriculture should be given, a id that the claims of men who have 
studied it should be freely recognized for appointments m the 
lievenuo and cognate Departments The chaptei concludes with 
a brief review of the agricultural training given at different 
Colleges, Agricultural Claeses, and other institutions which I 
visited, including the Forest School at Dt-hra Don 
BEComiPKDi j recommend (1) the spread of general education, (2) the 
extended introduction of agricultural education into the general 
educational system , (3) the preparation of agricultural text-hooks 
suitable to the d fferent parts of the country , (4) the recognition 
of tl e claims of passed students m agriculture to appoiutments in 
the Land Uevenue and cognate Departments 


CHAPTER XX 

AOtUCULTL’EAL D8PAHTMCNT9 

The concluding chapter of tho Report deals with some points 
in tie working of Agricultural Departments, which have not 
already been fully treated The first is the training of junior 
Civilians in agriculture The recommendations of the Famine 
Commissioners on this subject are discussed , and whilo it is 
maintained that it will bo impose bio to get civilian Directors of 
A 0 nculture w! o will at the samo time be practised a^ricnl 
tumts, it is urged that much good may bo done by giving at 
the open competitive and final examinations in England more 
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weight to proficiency in natural science. It is then suggested 
that junior Civilians, or at least a proportion of them, should, on 
arrival id India, bo drafted into Provincial Departments of Land 
Records and Agriculture, there to learn something about the 
country, the people, the crops, and the agricultural conditions 
generally, and that at their departmental examinations they should 
be required to show an acquaintance with these subjects. It is 
held that Directors of Agriculture should be chosen from the men 
who hive shown a liking for natural science, and who have 
distinguished themselves subsequently by their knowledge of 
agricultural matters The position of the Director of Agriculture 
is reviewed, and it is urged that it should be invested with some 
administrative power, and that the Director should form-a part of 
the Revenue Administration lhe giving to the Agricultural 
Department of a Bbarc in the administration of Government 
advances (taceari) for well digging is again advocated The 
necessity that Directors of Agriculture should tour in their 
districts is insisted upon, and is made applicable m a special 
way to the Secretary of the Imperial Department of Agriculture 
The useful purposes which occasional Conferences on agricultural 
questions can servo are also exemplified The classification of the 
work of Agricultural Departments is then referred to, and the 
main heads are briefly noted Among them the importance of 
“ analysis of districts " and the desirability of making a digest 
of the Land Records are put forward Agricultural Shows are 
treated at some length, and suggestions are made for their improve- 
ment, as also for the better conduct of trials of implements. 

In conclusion, the future policy of Agricultural Departments is 
discussed, and the two great needs— a competent organization, 
and the expenditure of more money upon agricultural improve- 
ment — are put piommentlv forward Lastly, uniformity of 
purpose and continuity of policy in tho work of Imperial aud 
Provincial Agricultural Departments are Btrongly urged. 

I recommend (1) the giving of more weight to natural science recommends 
in the open competitive and final examinations for the Civil 110,49 
Service, (2) the drafting of a certain proportion of junior 
Civilians into tire Department of Land Records and Agriculture 
on their arrival in India, (3) the selection of Agricultural Direc- 
tors irom those who have distinguished themselves in natural 
science, and subsequently by their agricultural knowledge, 

(4) the giving of some administrative powers to Agricultural 
Directors, and, especially, that a share of the administration of 
Government advances ( taccavi ) be entrusted to Agricultural 
Departments , (5) the granting of more money to be expended 
by Agricultural Departments in the work of agricultural 
improvement. 
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REPORT ON THE IMPROVEMENT OF INDIAN 
AGRICULTURE. 


cirmcK i 

CIIVPTKR I* ~ 

HISTORICAL INTRODICTIOS. i*r?« B Dtc fc 

TIO'I. 

Tnr improvement of Indian Agriculture it a subject which r „ Jfk , l4> 
m rre*»t ycvr* hat frequently l*cn 1 rough t prominently before *t*u%ii*r3 * 
the notice of the Government of India and tie Home Govern- 
incut. It wa« in 1 **<*(» on the Conclusion of the work oftho 
licngil and Omu hamine Communion, that the policy of 
having a special Department to watch over the interest* of 
rgncultuic wa* first mooted Lord Lawrence, however, thought 
the step premature. In 1 57 0 Lord Mayo again took up the 
matter, chiefly in relation to the improvement of the eapidy 
of cotton from India, and in 1 6? 1 the drat Agricultural n .« 
Department was created. In Lord Mayo's opinion tho work 
of the new Department wa», “to take cognisance of all ”«• 
matter* affecting tho practical improvement and development 
of the agricultural resource* of the country." Sir Richard 
Temple further pointed out that the success of a Central 
Department depended on the *upport given to it hr similar 
Provincial Departments, the existence of which, under Local 
Governments, was implied. The only Provincial Government, si r j, fcB 
however, which rendered any oMistance was that of the 
North-West Province, where, in 1875, under Sir John Slrachey, n«r*» ««•» *r 
then the Lieutenant-Governor, the appointment of a Director rr°<)ria«> ins 
of Agriculture and Commerce, to ho at the head of a Depart- 
ment for collecting and arranging statistics of trade nnd 
agriculture, was sanctioned for a renod of fivo years Sir John 
Strnchey also advocated the utilisation of Court of Wards' 

Estates for purposes of investigation, nnd tho employment 
of them ns “Model Tarms," nnd for finding oat tho real 
condition of tho cultivating classes. 

2 Ab regards tha CenVrsA Department, "though" (In 
quote tho words of the Government of India's Resolution of D *p*“®* n ‘ 
December 1 b 81) “under Lord Mayo's administration a 
“ Department of Revenue, Agriculture, and Commerce was 
“created . , . the actual form departed widely fiom 

“Lord Mayo's conception of its proper condition. Burdened 
“ with multiform duties tho new Department had neither tbo TUe,0, **» 
“leisure nor the power to take up either directly or efficiently 
“the many problems which affect tha agriculture and rural 
“economy of the Empire" On its creation the. new Depart* 
ment had handed over to it a number of miscellaneous subjects 
w th which the three great divisions of the Administration* 
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Historical Introduction, 


the Financial, Judicial, and Political, did not care to deal 
So it came about that, with no definite programme of is 
own, and amid the varied subjects transferred to it, he new 
Department lost Bight of Agricultural Reform It was not 
Lord Mayo's intention that tins should be so, but it was 
mainly ftora lack of pioviacial co operation that his efforts were 
Sputemt! rendered futile, and rn 1878 the Department was reabsorbed 
is™ in the Home Department The Secretary of State, never- 

theless, expressed jo a de patch the hope that this step would 
not interfere with Agricultural Improvement 
Twain* Com 3 In 1880 the famine Commissioners m their Report gave 
SSSSvUT^'wry strong recommendations ns to the necessity of establishing 
uso Agricultural Departments under a Director id each Province 

The duties were classed un ler three heads — 

(1) AgncuHuial Enquiry — the collection of agriCultui il 

information to keep the authouiies mfoimed of 
the approach of famine. 

(4) Agricultural Improvement— with a view to the prevention 
of famine m future 

(8} Famine Relief — to take chaige of operations in the 
campaign against actual famine 

Jm w The Secretary of State himself added to the piessure brought 
i™p>rim«n» to bear by the Famine Comurnstouera on the Government of 
mMwUtatU. India, and, as the ouUome, od Imperial Department of 
1,11 Agriculture was formed iu 1831 by again separating the 

Revenue and Agncultutal Department from the Home 
* Department The several Local Governments agreed to tlm, 
aud, avcot-dmgly, action was taken, and mei6ures weie com 
Vr«via«ui menccd m 1882 for the formation of Provincial Department* 
Dtpirtmisl, of Agricultute 

A«(ioo i,kni ^ It was, peihap«, on the first of the three heads named 
hr caT*mm,n, abovo that the Famine Commissi ners laid most stress, and 
?*,qiaVaut the Government of India, iu accepting the obligations laid 
D P 011 them, went still further, and, seeing that n<> special 
cwn m!« ii»n. Department could take (as the Famine Commission had 
contemplated) the administration of famine relief out of the 
bands of local officials, turned primarily to tbe organisation 
of tbe Laud Record system and the simplification of settle- 
ment operations Improvements were made m the village 
establishments which had been created under the Lau l 
Record sjstem for compiling annually and collating the 
agn-ultura! facts and statistics of every village in each 
Province, the Provincial Depart mints were made Depart- 
ments of Land Records and Agriculture, and to them 
the maintenance of tho above organisation was entrusted, 
*l*o on them was put the duty of examining the Land Records 
and Village Maps, end from these and hy mean* of local 
enquiry there was to be made an “agricultural nnaljsis,” 
wl ich shoili irdicate, rot on fy the circumstances and con- 
ditions of each trict, 1 ut nl*o the requirements of each, 
whether for protection against famine, or for the improvement 
of thn agricultural *r»tem 



F»rfr Jfttfiltnrst Drja/tnrnti — fanme Co^nUtten 


In lie words of the Government rf India's T»e#dulion of 
ISSli " tl # Famm# CorntpiMion'r* hare with greit distinctness t*.. *{>•*»«*»*» 
• intimat'd (list, apart from any special orgatumtion which ,M1 
" may l<* required lo meet the cxigcncwa of famine, or to 
** enter into any new field of agni’ultnral experiment*, & 

“ permanent agc-iev should l* clorely a*s;>ctateJ with the 
" ousting atithont.** in Province for (he systematic 

“ j-ro»eruUon of agricultural eajury The importance of 
" tin view, which direct* ntt'Tilion to lliore dutioi of tho 
" Agricultural Department whieh must preccd* any attempt 
” at agricultural trvrerrmeiif, hit hithetto Ixcil far too 
“greatly overlooked” The Resolution fnrth"r quotes lie 
trordi of the Famine Commiwnwre, “the aucc-u of an 
" Agricultural Department would mainly d p nd on tho 
** completeness and accuiaey with which agricultural and 
" economic facta at* collected in each village, and compiled 
“in ea*h subdivision and district ibronghont the country, 1 ' 
and it adds, “the Dcpnrlmrnt would thus naturally a-quira 
“ that very knowledge which it haa hitherto Wn the mam 
•' ellort of a Settlcircnt staff to attain k\ ithout doubt, too, a 
“ permanent Department of thi* kind would in eoum of time 
“ teome mote competent to deal with quciticna or Scltlemeni, 

“ demanding, os they do, »n intimate acquaintance with 
“ agricultural condition*, than at y temporary Dipartment 
“ forced to pain a hurried experience at great coat to the 
“ countir dunnp the actual | rocoss of itisewraent " It waa 
diitinctlr on the understanding that “Land Ileienue Orgam- 
“aation " waa to form the firat duty of the new Imperial Depirt* 
raentthatMr (now Sir Edward) Duck acre i ted office m August 
1881 as its Secretary, id the belief that this werk, though i ot so 
directly agricultural in character, would lay the fouudution of all 
knowledge of the agricultural condition of tl e country, without 
which no attempt at “ Agricultural Improienunt " in the stricter 
sense could proceed. Meantime a Famine Code was drawa up, and F»oii>»coi* 
Provincial Departments were gradually established The work of 
“ Land Revenue Organisation ” was tbeu proceeded with, and, 
when iu June 1880 the Secretary of State asked for an enquiry 
into the expenditure of the new Departments, both Imperial and 
Provincial, it was found possible to prove satisfactorily to the 
Finance Commission of 1887 that, on purely financial grounds, n n \t!2cc« i«- 
and quite apart from any indirect beneGt that might have accrued 
to agriculture, tbeir establishment had been amply justified, aud 
had resulted in the addition of a considerable incieaso of revenue 
to the State Thus the importance of the Land Record system was 
confirmed, but a time of financial pressure hsvmg meanwhile •jium*' 9 ' 
set in, both the Revenue and Agricultural Department nnd 
the TinaDce Department shrank from giving anything hire 
wide effect to the bolder recommendations of the I amine 
Commissioners which involved expenditure on direct agricultural 
improvement, although they were pressed by the Secretary of 
StatB to “ institute measures for Agricultural Research in lndi3 
“and the promotiou of agricultural knowledge jn the Civil 
“ Service, ” 
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" pertrf'tnt sgenCT ihou’d l< cle^clv b*» ’ cia’ed mth the 
** exiVrng autben*-** sa «*h Provi-ct for the STstemitie 

" pro'Cmti-’n of agn-nl oral r*;»iry The importon-e cf 

" tin view, wb eh iirccti attention to tbe*e dutt«*» of the 

* Agrcnltn-al Dejw*tnent which nest prrerd* ary attempt 

"a* agncoltcrxl i«y*crmvtf, fcas htt t -er*o b»e:i far too 

** pmtlr overlooked ** The Res lntica farth*- quctei If* 
vciJi cf the ftsior Co*rtri«*i r*r», * the nccfii cf aa 
" Apn'ultnral Department weald rra nlr d p nd c*i lh* 

*• ccrapletenm ana iccuracv with which agricultural and 
" ecoccaie fac’a att collected 10 each villas, and compiled 
*' in ea*h sabdirmen and dutret throughout tbe coantrr, ** 
and it add*, “the Department would thna naturally a*qmra 
“ that very knowledge which it baa hitherto b-va tbe main 
“ eSert e! a Settlement stiff to atti n Without d>alt, too, a 
“ pe-caoent Department of tbu kind wojIJ 10 tours# of time 
“ V costae more competes* to deal with ques icni of Settlement, 

" demanding aa they do, an intimate acquaintance with 
“ agncnllnral conditions, than a/ temporary D.partment 
“ forced to gam a hurried experience at great co«t to tbe 
“ countrv during tbe actual | roerss of e»»e«imeit * It «vai 
duttnctlT on tbe undemanding that 4 Land Itcienue Oigam- 
** Ration “ iru to form tl e firtl duty of the new Imperial Depnrt* 
ment that Mr (now Sir Edward) Duck ac*ej ted office in August 
1 S3 1 as Hi Secretary, in the belief that t!u« werh, though i ot so 
directly agricultural »n character, would lay the foundation of all 
knowledge of the agriculturnl condition of tl e country, without 
which no attempt at “ Agriculturnl Improvement " in the stricter 

rente could proofed. Meantime a I ammo Code was drawn up and rmii*c«4« 
Provincial Departments were gradually eatahlished 1 lie work of 
“ Land Iterenne Organisation " was then proceeded with, and, 
whemu Juno 1880 the Secrctnry of Stato asked for an onqimy 
into the expenditure of the new Department*, both Imroiial and 
Provincial, it was found possible to prove satisfactorily to the 
Finance Commission of 1887 that, on purely financial gio mtlj Emoirjtj 
and quite apart from any indirect benefit that might Jiavo accrued 
to agriculture, their establishment hod been amply justified, and 
hod resulted in tbe addition of a considerable incipnso jf revenue 
to tbe Stato llius the imnortnncoof tlio Land lloeord system was in>p*ru«« »i 
confirmed, but a time ol financial pressure liovmg mean while •J^u«* e<,,4 
set in, both tbo Itcvonuo and Agncultuial Dojartmcnt and •* ul ' ,b * 4 
tbo rinance Department shrank lrom giving anything like 
wide effect to the bolder recommendations of tbo 1 amine 
Commissioners which mvolvol expenditure on direct agricultural 
improvement, nit hough they were pressed by the Secretary of 
State to " institute measures for AgucuPural Research in India 
" and the promotion of agricultural knowledge jn the Civil 
“ Service ” 
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tbs Financial, Judicial, and Political, did not c&re to deal. 
So it came about that, with no definite programme of is 
own, and amid the varied subjects transferred to it, be new 
Department lost sight o£ Agricultural Reform It was not 
Lord Mayo’s intention that tins should be so, but ifc was 
mainly fiom lack of piovincial co operation that bis efforts were 
D» C trtmeat! rendered futile, and in 1878 tbe Department was re absorbed 

mtV * m the Home Department. The Secretary oE State, never- 

theless, expressed in a de patch the hope that this step would 
not interfere with Agricultural Improvement. 

T*m)a» tom 3. In 1880 the Famine Comini'sioners m their Report gave 
St'ndSi'ai" 50 * very strong recommendations as to the uecessity of establishing 
i**o Agricultural Departments under a Director in each Province. 

The duties were classed under three beads — 

(1) Agricultural Enquiry — the collection of agnfcuUucvl 

information to keep the authoutiea mfoimcd of 
the approach of famine. 

(2) Agricultural Improvement— uith a view to the prevention 

of famine m future 

(S) Famine Relief— to take chaige of operations in the 
campaign against actual famine 

, w Tbo Secretary of State himself added to the pressure brought 
Dtprrtmtnt of to bear by tbe Famine Commissioners on the Government of 
wfoo.moua India, and, as the outcome, an Imperial Department of 

11,1 Agriculture was formed in L881 by again separating the 

Revenue nod Agucultufal Department from tbo Home 
* Department The several Local Governments agreed to tbw, 
aud, accordingly, action was taken, and measures weie com- 
T'oriMUi menced in 1882 for the formation of Provincial Departments 
Otplrlmroli of AgtlCultufe. 

irtmutn 4 It was, peihapa, on the first of tbe three heads named 
8»oo»*win»nt abovo that the Famine Commissi int-rs laid most stress, And 
“L^uVaat the Government oE India, in accepting tbo obligations laid 
Q P°n them, went still further, and, tee jug that no special 
Comminion. Department could take (as the Farmue Commission had 
contemplated) the administration of famine relief out of the 
bands of local o (Tunis, turned primarily to the organisation 

the Laud Record sj stem and tbe simplification of settle- 
ment operatvou* Improvements were made in tbe viiiagb 
establishments which had been created under tbo Lan l 
Record system for compiling annually and collating the 
agn*nUurnl facts and statistics of every village m each 
Province , tbe Provincial Departments were made Deport* 
taents of Land Records and AgmnUnte, and to them 
the maintonafico of the shove organisation was entrusted; 
also on them was put the duty of examining the Land Records 
aod Village Maps, cod from these and by means ot local 
enquiry there was to be made an ** agi icuitural analysis/' 
winch shoull iidvcate, wot only tbe circumstances and con- 
ditions of each tnct, f ut also tbe requirements of each, 
whether for protection against famine, or for the improvement 
of the agricultural erilera 



r*rlv 4fnc»‘!t*rat Itf/srfntnti — lantnt C -n uticn 


In Iff words of the Government cf Inin’s Pe# luttou of TV*” 1 **/ 
ISMj " tl f Famine ComtriMioner* hate with greit dutmctnen t*. * 

* intimated ihst, apvrt from »njr epecial organisation wbltb ,H1 
** may lc required to meet tho exigencies of famine, or lo 
“ rnlrr into nnj now field of agn-nltural experiment*, a 
H permanent agency *hould l* elo-ely a>* Kiated with the 
” existing authont,** in each Prorinec for the syitematie 
“ pro«ecatnn of agricultural rnftry The importance of 
" lV.ii view, which direct* attention to thoie dutm* of tho 
" Agricultural Department which moil precede any attempt 
** at agricultural tmprcrennt, hi* hitherto l^cn far too 
“greatly overlooked*' The Reiolntion fnrlh<*r quote* tie 
word* of the Famine Commi«*ion»rr, * the succc** of an 
"Agricultural Department weul 1 mainly d p nd on tho 
** completcner* and accuracy with which agricultural nod 
“economic facta ara collected in each village, and compled 
11 in ea"h subdivmon and district throughout the country, ** 
and it add*, “the Department would thus naturally avoirs 
“ that very knowledge which it ha* hitherto been the mam 
*' effort of a Settlement still lo attain Without doubt, too, a 
“ permanent Deportment of this kind would in court# of time 
“ teeome more competent to deal with quciticns of Settlement, 

“ demanding, a« they do, an intimate acquaintance with 
“ agricultural condition*, than sty temporary Department 
“ forced to pain s humeJ experience at great cost to the 
“country during the actual | rocres of nsfemnent ** It n»i 
dutinctly on the under*landmg that “Land Iloenue Oigam- 
“sation " wae to form the first duty of the new Imperial Depart 
rnentthatMr (now Sir Edward) Duck nc-ei ted otfico in August 
1 88 1 a* its Secretary, in the belief that tins work, though i ot so 
directly agricultural in character, would lay the foundation of all 
knowledge of the agricultural condition of tl e country, without 
which no attempt at “ Agricultural Improvement " in the stricter 
sense could proceed. Meantime a Tomiue Code was drawn up and r»oic#ca«« 
Provincial Department* were gradually established Tl e work of 
“ Land Revenue Organisation " was tbeu proceeded with, and, 
when in Jane 1880 the Secretnry of State nsked for an enquiry 
into the expenditure of the new Departments, both Imperial and 
Provincial, it was found possible to prove satisfaotor ly to the 
Finance Commission of 1887 that, on purely financial gio iud8, n‘Vi2c«« iir 
and quite apart from any indirect benefit that might have accrued »o ntD w7 40 
to agriculture, their establishment had been amply justified, and 
had resulted in the addition of a considerable meteaso ?f revenue 
to the State Thus the importance of the Land Record system was Jpt* * inc « 
confirmed, but a time of financial pressure having meanwhile iJlX*®** 9 
set in, Loth the Revenue and Agncultuial Department and ** tlb ,b * 4 
the Finance Department shrank from giving anything hire 
wide effect to the bolder recommendations of the I amine 
Commissioners which mvolvod expenditure on direct agricultural 
improvement, although they were pressed b) the Secretary of 
Slate to “ institute measures for Agricultural Research in India 
“ and the promotion of agricultural knowledge jn tho Civil 
“ Service " 
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>ppueuioa tor 5. On one point, however, distinot representations bad gone 
Cbiwi't,"* 1 home io the Secretary of State, us, the necessity of hiving* a 
scientific ground-work as the basis of all attempts at agricultural 
improvement, and Chemi«try being that ec ence which beaits, 
perhaps, most directly on Agriculture, the Secretary of Stale 
was asked as fir back as 1882 to sanction the appointment of an 
Agucultura) Chemist to ace with tl e Deputment. It uas pointed 
out, among other things, that there were large tracts of fond, 
especially m tb» North- VVest Provinces, winch nere niieultural !e 
on iccounfc of the presence of noxious salts, and it was thought that 
science might aid in reclaiming these 1 inds. There was also a 
further mtf ‘ * 4 ~ iemi«t L»i educational 

purposes ' urged, vts„ in 1882, 

JV84, 18$ , itcome of the Delhi 

Conference of that year. 

6 In 1888 the Imperial Department having, in accordance 
Ur"r«ajiniMi wl ^ ^ ,e i' arn]U e Commissioners' scheme (emphasised, as jfc 
iou»«BpM®o<n uas, by the Secretary of State), established Provincial Depaitments 
of Agriculture, having made provisions, by means of the Famine 
JtJri*J*erti Code, against the difficulties of famine, and having, lastly, by the 
jmpTofrtD*.,! Land Jlccord eyr-tern, provided machinery for maintaining ngncuU 
tural statistics for the administration of Land Revenue and the 
collection of agricultural information, thev announved their work 
to be id a sufficiently advanced state to enable them to take up the 
remaining section of the Famine Commissioners’ recommendations, 
tir , that referring to agricultural improvement. In connection 
with this the appointment of an Agricultural Chemist was once 
more urged It was pointed out roost clearly by the Government 
of India that the obligation imposed on them by the Secretary of 
State to give effect to the recommendations of the Famine Com- 
missioners in relation to agricultural improvement still rested upon 
them, and that so long as they were not relieved from this 
obligation it remained in full force , further, that the other 
recoin roendatioii 8 baaing been provided for and financial pressure 
having become less severe, they were now prepared to turn their 
fu’niTutlkrt attention to agricultural improvement. Still later (I8S0), the 
ftume En’pyr'tinfciA, krp \Wr Yi«foYaVion on 'lechmca’i Education, 
zj»«?ti« us* ’ 1 * ' durational Departments the 

measures for the education 
t>.f»ri_»roi.io . . of agriculture ” Conse- 

quently the Agricultural Department*, Imperial and Provincial, 
have at the present tiroo before them the poeitne duty of promot- 
ing loth Agricultural Improvement and Agricultural Lducalion. 

I 04 for X ri*uj- 7, The Delhi Conference, before-mentioned, had strongly 
Kumr 1 " represented tro neco eity of having at least one first-class 
Agricultural Chemist for India, and hod urged that the 
employment ol such a man in connection with the cxjansion 
of the Forest School at Dthrn, amt with the College cE 
Science at Poona, would be desirable for educational purposes 
hia time, when not engaged m the actual work of teatlun - 
being devoted to agricultural enquiry. There view® new 
endorsed in a despatch t» the Sectary of Stale, dated July 
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2 111, 1*58, In rcplr, l lie Secretary of State, after seeking 
the opinion* of the M<* Sir James Caird and Mr. Thirclton Dyer eH™ i'» T * 
(opinions, it m*y be raid, in tCTcrnl respects divergent, l at 
agrretng a« to the undesirability cf making teaching n mam 
point in ih* duties of inch a man as might !>c chosen), expressed 
bim*elf still unabl* to ijrw to the recommendation urged on him, 
and nsled for further explanation. Thu the Uovcrnmmt of India 
gave in their icplr of June 1st, 1SS9, pointing out in detail tho 
vinous clsssei of Native* for whom education in ngncultute was 
dwindle, and reiterating the nece*utj for systematic scientific en- 
quiry in agriculture. 

8 The Secretary of State, thoogh not prepared without 
ther investigation to accept these proposals, expressed his will- 
ingntM to send ont n competent Agricultural Chemist who should ims 
mate enquiries in India itself, and (in the words of the despatch 

of November ?lb, ltJ'iO) ** advi«c open the best courio to bo adopted 
in order to apply the teachings of u Agricultural Chemistry to, 
and in order to effect improvements in, Indian agriculture.*' 

The selection of an expert was rntruitcl to Sir James Cainl, who 
himself had been one of tbe Famine Commissioners. 

Sir James Caird did me the "rcat honour of mentioning my Mwifoaot 
name first, and in preferring on behalf of the India Council tho 
request to the Rojal Agricultural Society of England for the use 
of iny services, he oxprcs*“d the hope that the Society (of which 
he was himself ono of the ol lest menders) would, in mow of tho 
importance and national character of tins work, see their way to 
a’lowmg me to undertake it, and to grant me tho necessary leave L»t»»of»i>«#n*« 
of absence from my post as their Consulting Chemist. KJiti ■r. l r 

Th* Society, on their part, heartily granted the request made SasUnd* 
b} Sir Jatnea Caird, and my delegation to India was ratified by 
the India Council. 

Accordingly, on November 21st, 1889, I left London en route 
for Borabas, and arrived in India on December 10th Arri».iio l»u» 

1 liinmbu loih. 

9 The purposes of my deputation were thus defined by the jr r D ooie , olD , 7 

Secretary of State : mn»i»» 

To enquire into and advise upon — 

1st. — The improvement of Indian Agriculture by 
scientific means 

2nd —The improvement of Indian Agriculture 
generally. 

The method of enquiry I followed was, first to acquaint myself u r of 
&9 fat as 1 could, by travel, with the agricultural conditions of the * n ‘ ,olr, 
countr}, as exemplified in selected tracts of a tjpical character, 
to visit sill Expeiimental St itious and also the principal experi- 
ments conducted in the past by Government or by private indi- 
viduals, to inspect educational institutions where agricultural teach- 
ing formed a part of the curriculum ; and to obtain, by free discus- 
sion with officials and practical agriculturists, whatever inform- 
ation and suggestions I could as to the agricultural needs of the 
country 'lakmg one district specially, the Cawnpore district of 
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tU North-TPest Provinces, I visited repeated, eo as to follow 
systematically in one localtii tb-prog^of the various Geld crops 
at the different stages of their growth Besides seeing the general 
agricultural crop®, I enquired into the more special industries con* 
nected with coffee, tea, indigo, and J«fe growing, and mto systems 
of Irrigation, of Gra<a Farms, and Forest Administration, 

10. My travels were maml) div ,c * e ^ ,D *° tours— the first 
from December 10th, 1859, when 1 arrived, until Maj 1 9th, 1890, 
when I reached Simla, my mam ol 5 J ec ** being to see the cultiva- 
tion during the cold weather ; the second, from July 14tb until 
September 12th, nhich was occupied 1 11 seeing the agriculture or the 
country during the rainy season the interval spent at Simla 
between the tourg, I had tbe opporf un, *J pitting together the 
notes of my first tour, of consulting officials connected with 
the Agricultural Department, and c^ers interested in agriculture, 
and X also hid free access to the ret‘ord9 and library of the Depart- 
ment. I further drew up a brief summary of the conclusions X 
had arrived at up to that time, ond these, under the name of 
•‘Preliminary Notes” were circulated pnvatelj, and were subse 
Attica wni qnently discussed i t 1 ' ° r ’ e held in October 

1«90 at Simla < . - . « conclusion of my 

iw second tour, 1 pre , fresh information 

and the arrangement of the mater* 11 * X had already gathered for 
the purposes of my Report. The asrembling of the Agricultural 
Conference at Simla, October Cth to 18th, after Sir Edward Bud’s 
return from furlough, gave me the opportunity, of which I was 
glad to avail mjself, of submitting ™y to the consideration 
of the member, composing tbe Conference, and of bearing their 
opinions and noting their suggest 1 * 5 * 1 * Leaving Simla in 
November, I made a abort third t° Dr before reaching Calcutta, 
and finally left India on January 10th, 1691, having been just 
thirteen months in the country Thus, omitting Burma and 
A warn, wh ch were not included w»*hin the scope of my enquiries, 
I was able altogether to n«lfc each of the different Provinces twice, 
with the exception of the Punjab, fi* , Once in tbe cold weather 
and once in the ramB In the case of *he Punjab the season had 
advarced too far to enable me to e<?e the cold-weather crops, except 
just 10 tho neighbourhood of Delhi* 


EltwnN • 

•lain,*. 


11 The duty now devolves t*P on *»e of potting together 
10 ) conclusions and suggestions, bused upon what 1 was able, 
in the time at my disposal, to 6<* of the agriculture of the 
conntrv, what 1 hare gathered from the literature of the 
subject, and, above alt, what I have gamed from the experi- 
ence of tbe w&nv officials and ethers it has been my privilege 
to meet, and who have been nlwaj* ready to assist me ia 
rwy war possible In tbe ac^ont of my tours I shall duly 
acknowledge tbe help that individuals have so Lindly ren- 
dered me, but 1 must not pass *>n without mentioning some 
special obligations 1 owe. 


Among the first I must name the Me Sir Junes Caird, to 
wb-wn 1 was indebted for my selection, and who gave me much 
advice dmvtd from hu own experjeoee in India, an l fits noq uaiat 
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ance with its ofTcials since , then Sir Jtmti Fsile, of tha India 
Conned, and Sir Oharlea Bernard, cf the India Office. Sir James 
r«ilf lad charge in the Council of tha matter of roy detection, 
•til Sir Charles Bernard mide the arrangements for my nut, and 
•Misled me much by advice and suggeittons, as alto, after my 
irtutn, in the inning of my Report 

On tl e vovtge out it ni tny good forlnne to meet Mr Robert 
II nil t, of Chfion Park, Kelso, well known both at a Scotch 
■ pncuUnnit and at a coffee planter in Mytore, and betides at an 
able writer on Indian agricultural matters From him I learnt 
much tbit was afterwards invaluable to me 

In In lit, I mutt specially name Sir Edward Buck, Secretary 
the Revenue and Agricultural Department of the Government of 
India, who took a deep portonal interest in my mission, and pro- 
vided for me every facility for making my investigation a complete 
and independent one Sir Fdwird himself arranged for mo an 
extended tour, and commended mo everywhere to tho officials of 
hit D- ' ■ * * • * * T wat able to see 

every « ■ ■ ■ no opportunity 

of m*. 4 ■ the Agricultural 

Department in the past, ns well ns with its ol jeclfl and aims in 
the future. Sir Edwawl himself took mo on ray first tour to tho 
Kortb-^est Provinces, and then on to Berar, Indore, and 
Bombay 

Keit, I would express my indebtedness to the several gentlemen, 
mostly Directors of Provincial Departments of Land Records 
and Agriculture, who arrsnged tours for rao in their respective 
Provinces, and who tbem-elves personal!) conducted me thro igh- 
oat, providing in every way for my comfort, and ensuring that 
id the time at my dispos'd I should seo, not only as much as 
possible, hut also wlmt it would bo most advantageous to see 
'lo them my sincere obligations are dae, and I lave ever-fresh 
recollections of much pleasant acquaintance wi‘h them, and of kind- 
nesses received from them Theee are — 

* Mr. J B Fuller (Central Provinces) 

* Mr E C Ozamie (Bombay) 

* Mr T W Holderness (North-West Provinoes and Oudb) 

* Mr. b% Fmucane ^Bengal) 

* Mr F A Robertson (Punjab) 

Mr, C Benson (Assistant Director, Departraout of Agri- 
culture, Madras) 

Mr Muhammad Husain (Assistant Director, Department of 
Agriculture, North-West Provinces and Oudh) 

Mr. H C Hill (Officiating Inspector General of Forests) 

Mr W B II ishart (beoretary, Upper India Chamber of 
Commerce, Caivnpore) 

* Directors of Provuwal Departments of Land Records a d 
Agriculture. 

I have further to express my tlauks to His Excellency the 
Viceroy (Marquis of Lansdowne) for much personal kindness 
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shown to mp, nn<l interest taken in my mission, as evinced in the 
Feveral interviews graciously accorded me to Tbeir Excellencies 
Lords Reay, Barns, and Coonemara, whose guest I have been at 
different times , and to the following Members of Council and 
Governors of Frov mces for hind suggesti ms and advice Sjr 
Auckland Colvin, Sir James Lyall, Sir btemrt Bayley, Sir Baud 
Barbour, Sir G o. Cbesney, Sir Charles Elliott, Hon Mr (now 
Sir Philip) Hutchins, Messrs Stokes (now Sir Henry Stoles), 
Garstin, and Clogstoun, of Madras, and Mr. A, (now Sir Alexander) 
Mackenzie 


There are many other officiaIs.to whom roy thanks are similarly 
daft for much ns istance rendered me in my enquiries, notably 
Colonel Forbes, Mr. Harvej James, General Badeock, Mr. W C 
JJenett, Mr P. Nolan, Mr, Justice Jardme, Mr H. E M. James, 
Colonel Ardagh, Mr. l.Henvey, Dr Geo King, Dr Geo. Watt, 
Mr J E O’ Con or, Sir Duthi-, Colonel Pitcher, Colonel Marriott, 
Colonel F Bailey, Major Chbborn, Mr. W J. Wilson, Dr. 
Theodore Cooke, Major Elliott, Major Wingate, and the late 
Mr S A. Hitt 

Amcng the moat pleasurable recollections of ray toms will bo 
tbose associated with the visits I paid to agicnUtmsts, planters, 
and others to whom l was commended, and who everywhere 
showed me the greatest hospitality It is impo e 6ible hore to 
tecord the names of all, though they ore well remembered by 
myself, but X must mention as representative, — M r. H II Elhofc 
of Mj sore, Messrs W, 13 Hudson, J. J Macleod, and T hi 
Gibbon of Behar, Captain Chapman (Oudh), Captain Goad 
(Hapur), Messrs lhotnson aad Mylne (Beheea), Mr Maedonell 
(Serojgunge), Mr G W. Clinstisson (Darjeeling), Dr Hendley 
fJejpore), and, in the Punjab, Messrs b B Trancis, E B. 
bteeilmnn, 3. A Graut H C Cookson, CipVauj MarreU, Major 
Ma c sy, and Dr. M arburton 

Both at Calcutta and at Bombay X obtained from merchants 
much information which materially aided me in forming 
my conclusions 1 would acknowledge here the kind help of 
Messrs Octavius Steel &. Co, Mocbilltcan & Co, and 
Mr Boss (Kelly K. Co) at Calcutta, and of tho following 
firms at Bomlay Messrs Yolkart Brothers, Finlay, 
Muir L Co , Glade &. Co , Croft, Welle L Co , and Mr, 
John Marshal), of the Chamber of Commerce 


Lastly, 1 have pleasure id acknowledging the ready way M 
which the facilities of tho office of the Revenue and Agri- 
cultural Department hare been put at my disposal by Air. 
Muir-Madeozie, Mr Tucker, and the other officials, nlso the 
griat asmtauce t ha\a derived from hanag had access to the 
records and library To this Department I nm farther 
indebted for the preparation, by the Survey Office, of the 
three mips which accompany my Report, the Rainfall and 
Geological ma^ having been socially reduced from those 
in tho Statutical Athu of Iauia, u 
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12. In cr* mpeci 1 bare bad an adranlage ever tbwT>*»-**»i 
wVem I my tens tar ** p^few't*,’ 1 jn that a f nil rear and , * rrt ' 
except* trvl cj-pcrtcs baTe be*n given me. 1 belie re, t», 

Hat short t v cc?b th» tire at xnj di'p* 1 **! has been for the 
study of so h'c« a sulject as Indian Agriculture, my enquiry 
from asr^rli£c point cf tirw will bare bene Fetal molts. 

It tr*s c.r dts re to iT»il nvself, while i*ii1 in the country, 
cf th* epp>rturitr cf gathering whatever information 1 could 
in crcUr to supplement and to t,*ai mr own observations j 
and so rcxne*>ns were the matters brought under mr notice 
dc-irg my trare’s, that, even with the extens’on cf time 
granted me br the Gorernment cf India, and acceded 
to ty the Royal Agricultural Sxiety, I wa» unable to do 
just ce to this large and important que«tnn of Agricultural 
Imj rorement. Rather tbin that 1 ih'iild lo preTcnted from 
dealing adeqrately with it, 1 was rcry Lirdly allowed to 
present, on leaving India in January lSl'l, anAt«tract Report 
and to write the full Report eulnequectly, at my leisure. 
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Pmminar PRELIMINARY REBATES ON THE POSSIBILITY OF IMPROVING 
oV'tVV 1 N D I AN AGRICPLTUR E 

>mtnuiTt o* 

7*?* 13 It ha9 been -well said, atul cannot be too often repeated, 

iiiienrni that ‘‘ India ib a country abonfc which one cannot male a 
” * S enera ^ * remark, “ and, certainly, with regard to Indian 
on agriculture, this is strictly true, therefore, if I am ashed 

•fTicoituf* whether the agriculture of India is capable of improvement, 

I must answer both “ Yes ” and " No *’ If, for instance, I 
am taken to 6ee the cultivation of parts of Gujarat (Bombay), 
of Mdhim in the Thdna District of Bomlay, the garden 
culture of Coimbatore in Madras, or that of Meerut in the 
North V\ est Provinces and of Gfijrat and Hoshiarpur in the 
Punjab, I may be inclined to say, M No , there is nothing, 
41 or, nt all events, verj little, that can he bettered here,'* 
but if, instead, I visit parts of Behar, the Dacca district of 
Eastern Bengal, the Central Provinces generally, Kbilndesh m 
Bombay, the Tanjore district of Madras, the Cawupore 
district of the North-TVest, or ldi'sar and Multan in the 
Punjab, it will not be long before I may be able to indicate a 
field for improvement Therefore, no general reply can be 
cj-ji.su, of properly made to the question suggested , nevertheless, I do 
* 41 w not hesitate to say that very frequently there ts room for 
improvement, but it will have to bo looted for , as a rule 
Then, with the finding comes a yet (under problem, namely, to 
ascertain how improvement can be effected If the deficiencies 
do not fall readily to hand, still less do the remedies, and I make 
bold to Fa> that it is a much easier task to propose improvements 
in English agriculture than to mate really valuable suggestions 
for that of India such suggestions, I mean, as have a reasonable 
chance of being earned out Altogether, the oondition of the 
cultivating classes, the peculiar circumstances tinder which hus- 
bandry is carried on, the relations of the State to tbo people, and 
many other factors, have to he taken into careful consideration 
before one can give an opinion, and even that opinion must bo 
given in very guarded terms As India is not covered by one 
people, b it by a number of different and diverse jeoples, so may it 
to said of the agriculture and its systems as practised m different 
parts. That it not only needs, but will ropnj, close and careful 
■Indy, I am conrincel, and until systematic enquiry be made, not 
\ in th' home 1 waj m which the exigencies of the case have obliged 

'v me to pursue my enqu nes but by patient watching and learning, 

\ no really sound knowledge will bo obtained, nor aoj great improve- 

N. ment l« intelligently inaugurated 

trrtr^o 0° onc point there can be no question, ec* , that 

t H cn,,ra Ily entertained in England, and often given 

'•wVufti* *“* \ in to even in India, tbst Indian agncuUure is, as a 
exprcMi 
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whole, primitive and Isckward, and that little hu hern done 
lo try and remedy it, are altogether moncous. It te true, ae 
indicated abov, Oat no matter tihal iLnteincnt may be made, 
at deduced from the seucuHut* cf one fait, it may lc dmttly 
cerlradicted by a reference to the practice cf another j art, 
vet the conviction has forced ilaelf upon me that, taking everj* 
thitig together, more especially considering the condition* 
under which Indian crop* are grown, they arc wonderfully good. 
At hit l*it the Indian rci/af or cultivator it quite at good at, 
and, in tome respects, the superior cf, the average British farmer, 
wbilit at hi* worat it can only bo said tl at this state la brought 
about largely by in al*cnee of farilitica for improvement which 
it nrobal ly unequalled in any other eonntrj, and that the ratjal 
will atmpgle on patiently and uncomplaimngl) in the face of 
difficulties in a way tl at no one el»o would. 

Nor need oar British farmer* he surprised at what I say, 
fer it mutt bo remembered that the natirea of India were 
culliraton of wheat ccntune* before we in England were It ia 
not likely, therefore, that their praeiict ahonld bo capable of much 
improvement W hat doe*, however, prevent them from growing 
larger crops ia the limited facilities to which they have 
access, roch aa the aupply cf water and manure Hut, lo taka 
the ordinary acta of husbandry, nowhere would ono find better 
instance* of keeping land acrnpolouily clean from werdi, of 
ingenuity in dcTiee of water-ramng applunces, of knowledge of 
soil* and their eapabilitiea, ns well a» of the exact time to low anil 
to reap, as one wonld id Indian agriculture, and thia not at its 
heat alone, but at »ta ordinary lean! It ia wonderful, t *o, how 
mocb ia known of rotation, the system of " mixed cropi," and 
of fallowing. Certain it ia that J. at least, liava never acou n 
more perfect picture of careful cultivation, combined with hard 
labour, perseverance, and fertility of resourco, than I havo icou 
at many of the halting places in my tour. Such arc the gardens 
of Mdbun, the fields of Nadud (the centro of the “ garden " of 
Gujarat, in Bombay), and many others. 

But to return to the question of improvement ; wlulo aomo 
have erred by calling the agriculture primitive, and, forgetting 
that novelty is not necessarily improvement, hare thought that 
all that was needed was a better plough, a reaper, a threshing 
machine, or else artificial manures, to make the land yield as 
English aoil does, others have equally errod by going to tbo 
opposite extreme, and have condemned all attempts at improvo- 
ment, asserting tha* the raiyat knows his own business best, and 
that there is nothing to teach him On one point, however, 
there can he but little doubt The Native, though ho may ho 
slow in taking up on improvement, will not hesitate to adopt it if 
he is convinced that it constitutes a better plan, and one tc bn 
advantage. 

15. Turning from these various opinions to those of tbo 
Famine Commission, it will be apparent that, as one result 
their careful investigation, they came to the conclusion that there 
undoubtedly was capability of improvement, or they would mt 
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hare fo strongly insisted on measures being taken to effect it , 
they recognised, too, the necessity of catefal and orgam«ed enquiry 
a» a preliminary measure, and a? necessary for acquiring a real 
knowledge of the agncnUnrs! s'ateand conditions of the country. 
“The defect,” ejys the Report (Part II, p 133), ** in the efforts 
" raa^e bv the Government to instruct the cultivator has consisted 
u in the failure to recognise the fact that in order to improre 
“Indian agriculture, it is nece^nry to bo thoroughly acquainted 
“ with it, and to leam what adaptation is needed to suit modern 
" and mo r e ecientific methods and maxims to the Indian staples 
“ and climate ” Here, however, C3me m the difficulty of effecting 
any remedy , and the section of the Commission’s Report which 
deals with remedial action, though it indicates certain possible 
improvements, does not give anv direct suggestion as to how 
jys'«> oj ^ tbey are to be carried ont. The Government of India, as I hare 
lad.” * pointed out when called onto give effect to the Famine Com- 
missioners’ recommendations, felt this same difficulty, and, having 
neither the machinery Dor the mesas pat the matter aside until 
they conli work out other reforms called for by the Famine 
Commission’s Report They have, however, never questioned 
the possibility of improvement m agriculture, and their action 
at the present time indicates this opinion strongly , whit 
they have done u, to ask for the necereiry machinery and the 
necessary money, and they have, as I think, wirely, determined 
that (he work, if undertaken, shall b begun in a thoroughly 
scientific manner, and founded on a thoroughly 6cientihe basis 
16. I will not discnss hero the opinion* of the several 
“ experts ’* who have preceded myeelf, leaving on record, as 
the) have done, the conclus ons drawn from the observations of 
their several tonrs. lint I will give my own view*, though well 
aware that I am adding one more to the list of opinions bared 
on a more or less casual acquaintance with the agricnllure, not 
iiitMudii oF a conntry, but of a continent The attitude one ought (o 
•Maun adopt in coming to a land full of novel conditions is that of 
a learner, and not of the adnrer or the critic , it is only when 
one 1 as learnt something of the peculiar surroundings of Ins 
s ibject that b» si ould attempt to suggest anything, and this 
he mil, if wise, do very caution*)}, feeling how ver} much there 
is for him still to learn, bow much that he will never be able 
to learn This is pre-eminent)} the care with Indian agriculture 
rj" r, !'uV%i 0,rn investigation* have brought rerr clearj} to my 

notice what I have alreadr alluded to in paragraph J3, nr 
t j )3l there are very great differences in the agricultural conditions 
and pra-tice that prevail in different pirt* of India, eo that 
t ,->* ■ ,oj whi'e m some parts, a«, , tn Ciujardt (Bombar), the agriculture 

m^^oQt n so good a* to leave little room for improvement, other 

r a rt*» ns, <7 1 m tbs Central Provinces, there is much scope 
for it. 

My mveiti nations have also shewn me that there are great 
differences in the facilities that some cnlti razors have, as compared 
with other*, facilities, I mem, such as those for obtaining wattr 
manure, wool, grating, etc. 
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The fir»t aim in any tchemeof agrtctritiiral improvement ilionl 1, 

1 think, l>c to modify iIiom; diflcrvn' , ei which «ii*t; first of all, 
by tnchirp, m tTio mon> backward part* of India, the bettor 
practices of the mest aliancd Indian agriculture; and, secon lly, 
i rmpplrm", wlicr«rcr it u pns«ible, thoso facilities winch exist 
in the l>e*l agricultural di*tneta It i* in the existence of tbesi Tk*!r«tii<»**« 
differences that thetc is a warrant for lei ef in the fO«sibility of o«. r £u * 4 **' 
improving Indian agriculture, and it is in tb* modification °f ["^n*”*** la 
ihcm that the greile*t hope of improvement lire. Apait, there- 
fore, fiom the question whether the agriculture of the country can 
l>* unmoved by the introduction of more scientific methods from 
the West, I l elievo tlie first step muit proceed in the direction of 
impiovem-nt from seifJtn , in other words, by tfco mxlification 
of tWe difference* in agricultural conditions and j racticc that 
e xi*t in different j arts of India itself 

I shall now proceed to enumerate these difference*, and ehall 
then thuw how, in my opinion, they may bo most easily modi- 
fied 

18. The differences appear to me *o range tbcmscUcs ,nto JV,7, 'J”'*' 
three separate classes ; and, after naming these, 1 shall j rocccd 
to briefly indica'c, in a general way, the direction which 
modification of differences, where pos«ible, rony ho looted for. 

In subsequent chapters I shall deal with each sub-division 
separately. 

The three clas«cs are — 

I. Differences inherent to the people Iktmttltet ns cnltivat* 

Hig classes— p*oputh*m 

for instance, the fact that, by hereditary practice, 
certain castes and races arc bad, others are good 
cultivators 

11 Differences arising from purely external surroundings, 

and not directly from any want of knowledge pnr«ij ■« ro»l 
These may be subdivided into — «urroondiog«— 

M physic.il causes . 

such arc — climate, soil, facilities for water, manure, 
wood, grazing, etc , 

(6) economical or political conditions — (H^Moomioii 

such are - — the relative ease or difficulty of living, eond! * lon, 
paucity or i ressure of population, etc 

III, Differences a rising directly from want of knowledge — m 

for instance, the existence of diversity of agricultural 'r m D £*ai oV* 
practice in different parts of the couutry M " * ** 

19. Having Btated the differences, it is desirable to consider irendobr 
in the next place the means by which they maybe removed, or j£ntM”o b»* 

at least be modified. *<r«t»a 



H 


J nproi emeu l of Agriculture 


This I can beat put id the form of three propositions — 

bfc The modification of existing differences in agricultural 
practice and methods must proceed from positive 
measures taken— 

(а) by the people themselves ; 

(б) by the Government. 

2nd So far 03 it is possible for Government or for Agr 1 * 
cultural Departments to assist in the modifications 
of tbese differences, it 's thei- duty to do so 

3rd It is the work of Government to test Western prac- 
tice and the applications of modern science, as also 
to introduce them when found suitable for India, 


M«tr»iiao» or gfl it tuff be well now to illustrate the foregoing differences, 
tiff* men „ 0 a l0 lQ ^ ( catmg how their modification may be carried out, to 
give, at the esvvsie time, a tketcb ©{ the method I intend to adopt 
m the succeeding chapters of this Report 


J D BlTMtH 
Inh, r n la 111* 

pr pt< ih.m 



I. Differences inherent to the People t hems diet 

It is well known that certain castes and races 
have been prevented by religions prejudices or 
" historical causes * {to u»e bir Charles blliott's 
expression) from adopting the more skilful or 
more labonons systems of cultivation in vogue 
among other cietes or rices Thus, the Rajputs, 
Brahmins, Kobe, and Kols may be mentioned as 
hereditarily inferior as cultivators to the Jats, 
Kiirmie, LocHias*, hlfchhis, ind others Here it is 
not so much thit »he external surroundings are 
unequal, nor that the agricultural knowledge is at 
fault, but the real cau»e is found m the inhere it 
differences of the people themselves Side by 
side, in the same village, one miy, for instance, 
see both superior and infen >r husbandry, the 
explanation being found | rimarily in a reference 
to the respective caste of the cultivator in each 
rase In Debar I once raw n quantity' of dung 
lying about in heaps on a field not spread out, 
1 at, beta een the mm and the sun, speedily losing 
its goodness It bad been lying about so for a 
considerable time On asking a neighbouring 
cultivator why the owner did this, the reply was, 

* He is only a goatherd,” meaning thsriby that lie 
did not belong to a good cultivating class Here 
tho people of this C3«le evidently required to be 
taught better methods of agriculture, and how to 
manage properly the manuro at their disposal 
The modification of such differences (to roveit 
to my j repositions in paragrajh ID, r-jIJ, i b 
same cases, l>e effected by tic people tbemrcNe# 
in the gradual abandonment ol their prejudice# 
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and the adoption by them of more pn fitable 
practices A change of this kind Inn l een seen 
in the adoption ot indigo cultivation by castes 
who formerly. ured to consider indigo nn unclean 
thing Another instance is the extension of cul- 
tivation of the potato, against wb eh a religious 
prejudice existed on tl c ground that it mas 
“flesh." The work that Government can do, and 
the duty that 6hould be its, is to assis f in railing 
the level of the people through tho spread of Tb , If r^ais,. 
Education. This will continue to do, as it baj 
already dono, a great deal to break down preju- throat * Eda«. 
dice. Further than this the Gomnracut can do , <m 
little, if anything 

11, Difereneet anting from purely txternal Surround- 

| da* . oiUmtl «u- 

3 Nandi* t«- 

(a) Piytteol Cubic*— ' T hese may be subdivided inlo— (Orbited 
(i) climate nnd sail , 

(it) facilities for water, manure, wood, graziogj 
cto 

(i) These two— climate and soil — stand in a different tj 
category to the others They are fixed by 
geographical and geological considerations , o\er coi/po..™* ' 
them neither the people nor Government have * Uhl “ ,, “ lt ' 
more tl an a limited control, and consequently 
comparatively little can be done to mod fy the 
diffe-ence* For instance, it is not possible to 
compare agriculture under the influence of a damp 
climate and abundant rainfall, such as prevails in 
the greater part of Bengal, or below the ^ ostern 
Gbats of Bombay, with that of the dry parched 
plains of Multan mid elsewhere m the Punjab 
Equally impossible is it to find a resemblance 
between the rich black cotton soil of Berar oi the 
Central Provinces, and the sandy soils of Sirsa, 
or other parts of the Punjab The planting of 
trees may indirectly modify the rainfall, and 
plentiful manuring may improve the poorer soil, 
but they will be powerless to make the one 
locality or soil really like the other 
(u) Here we have a 6et of physical causes giving rise 

to differences which, unlike those in the case of ™»noM wood 
climate and soil, it is m the power, both of r “’ n, ,t# 
individuals and of Government, to mitigate to a 
considerable extent. 

Marked indeed are the differences between parts 
plentifully supplied by wells, or through which 
streams or canals flow, and those, where these 
features are absent , so, again, the differences are 
great between treeless tracts aud those in which o 
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forests abound, tbs latter giving alike shelter, 
grazing, and wood, besides eaa lag a saving of 
manure ro the land. Still, much has been done 
iq the pas*, and more may yet be done, to 
mitigate the differences resulting frcyn the exist* 
enc j of this class of physical caches 

The people in certain dry localities hare dug 
well*, constructed tanks, and taken channels off 
stream* 

On the other hand, in some part*, valuable 
laud has been recovered by means of drainage, 
or by the con traction of dams made either hr 
the people them c e res, or by the Government 
through their engineers 

Encouragement has been given, and increased 
encoangement should Le given, by Government 
to tbe extension of minor works such ns the fore- 
going Where, however, the effects are wide- 
«p ead, it is only by large measures, sach as the 
State alone can carry oat, that the mitigation of 
existing differences can be accomplish*! Of 
such nature is tbe construction of canals by tbe 
State 

1c the matter of wood and grax'Og snpplr, 
natural differences have, in manv part*, been 
intensified through the reckle s extermination of 
forests bv tb° band of man, or through excessive 
grazing with cattle and sheep, and more esp-ciailv 
by goats But although the people are likelv to 
do little to remedy, ret it is in the power of 
Government to save irhxt is remaining, and to 
provide * reserves" for wood, fuel, and grazing, 
rrhereay, too, the supply of manure to the laud 
may beeaved 

U become* therefore, one of the most im- 
portant duties of Agricultural Departments to 
ascertain and point out what mea«ures are poa- 
sible for the judicious modification, throigh 
Gorenirrent agency, of differences reuniting from 
such phvstcal causes as the above named Tins 
can only come av the mult of clo*e si d careful 
enquuy as to what the needs of each locality are, 
and bow thev may he best supplied 
(i) Pcotomeal or Pohtieil Co*dit is»a —There are 
c«es to le m-t with, e y , in parts of the Central 
P/oricew, of Bengal and of Madras, where, owio** 
to the natural richness of the «cd the sparsity 
of p< pu’ati n, or other cau*e«, there u not th» 
same struggle for existence a« u felt el*ewhcie and 
»» a e©a*equenee, toe » a tieuhure u often f jnud to 
I* infen r. 
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Hero the change trill only come with the inevitable n«iNw«t*« *t 
disturbance which time and Increasing population will 
cause in tbo easier circumstances tinder which the 
I'ooplo to 'fame parts live at prcicct, as compared with 
tbo*e In others. 

111. Diferencrt crittng dirtttly fren vant of Knorledge: 

»rMI»r dirxtlf 

There ore many instances of (be cultivation of one 
diilnct being inferior lo ibat of another, not on account 
of caste diffetenecs, nor yet on account of external nnd 
unfavourable jhysical surroundings, but simply be- 
cause a better practice— I speak of Indian, not English, 

[ iractice— has not been known. Or, again, os I that] 
lave cause to show, an implement it not in use in a 
district, though employed advantageously elsewhere, 
or cattle are poor because not properly fed, or manure 
is wastol (more especially tbo unoe) because there is no 
litter to conserve it, or crops are iufenor in jicld be- 
cause eeed is not carefully selected. 

The want of knowledge, nnd tbo lessening of the Tt«ir mosis«». 
local differences arising therefrom, cannot bo supplied ru't- lh * 
directly by the people themselves, but they may be by (•) t* Min. 
the State, partly by means of Education, nnd partly J'®" 1 { # 
by the introduction of tetter methods from localities iae«o(*Vtic<i. 
where they nrc known, to those where they nro un- ,nrtl 
known, but their application to wlnob is both foanblo 
nnd desirable. 

Tins cannot bo done without that “ •> stoma tio 
prosecution of agricultural enqxixfy " which is so inlnui'eViu 
strongly minted ou in the Govorment of India's Ilcio- J'®/'.'? lu.JiV. 
lution of December 1881, and winch, as u rightly 
urged, “ must prtcedo any attempt at agricultural 
“ improvement.” 

It ib tbo positive duty of Agricultural Departments nuir«Mi«*iiiui 
I ■ - ‘ 1 IlltnilCO ninli loV'iii . 

is ..*■■■ : f ■ . \ I . ■ . ivbioh •nnuirjr. 

Such nn enquiry, to anticipate my final recommend- tiummij 
ations, can, as the foregoing Itcsolutlon indicates, ,9,l,,Ml1, 
only be efficiently carried out by “ n permanent nponoy 
“ closely nesociatcd with llio existing authorities in 
" each Province." Purthor, ns I shall point out 111 
subsequent chapters, I think that tbo assistance or nil 
expert with special knowledge of the application of 
chemistry to ngricultuio is dcairablu in uny suoh 
enquiry. 
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covcirsio\a CONCLUSIONS 

21. Owing fo the great diversities met with m India, not 
alone in the physical features of tbe country, bnt also in the 
people themselves and in their varying surroundings, it is very 
difficult to speak generally of the condition of the agriculture 
W bile in many parts it may undoubtedly be possible to effect 
improvement, it is not possible to do much, if anything, m others. 
Moreover, in every case it will be necessary to enquire carefully 
into existing conditions and practice before any real improvement 
can be earned out That differences of conditions and piactice 
do exut, constitutes, in my opinion, a ground of belief in the 
possibility of improvement, and it tvill be by the modification of 
these differences, and the tiansference of indigenous methods from 
one part of the country to another, rather than by the introduc- 
tion of Western practice, that progress will he made and agricul- 
ture be bettered This work will be done, (a) slowly by the 
people themselves, as they gradually come to see the necessity 
or the advantage of adopting the more profitable methods, (6) 
more quickly by the State, in the spread of Lducition, wbcieby 
ptejuclice will be broken down, and tbs benefit of "better methods 
be made known The mtroducti* n of such Western practices 
ns may be found suitable to the ca«e of Indian agriculture must 
alto he the work of Government Certain positive measures, 
ruch a c the digging of wclfe by the peoile, the construction of 
tanks, etc , when found to be suitable should le more | ersistently 
rncounged by tin State, while major works, 6ueb as tie making 
of cam}*, the provision of limber, fuet, soil grazing;, omit Isa 
earned out by the Stile itself 

A* n i rehminary, however, to obtaining any real knowledge 
of tho agricultural condition and needs of any district, there 
must be “ o systematic prosecution of agricultural enquiry/' such 
n» it insisted on in the Government of India’s Resolution of 
December 1891, and to this end there should be a permanent 
agency for the furpo*e lu each Province Lastly, I tbtnk that 
In any such inquiry the awstarce of an expert with special 
knowledge of the application if chemistry to agriculture would 
be very dr'iraf ]< 
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RECOMMENDATIONS. »ccovmc*m, 

TiONS. 

22. I recommend, therefore 

The spread of Genera! and Agricultural Education. 

The establishment of an organised system oE Agri" 
cultural Enquiry. 

The active proiccution of positivo measures already 
ascertained to bo beneficial, and their lurtber on- 
couragoment by tbe State. 


1 proceed now to consider, in reference to tbe subjects indi- 
cated in paragraph 18, tbe agricultural conditions of the country 
ns they hare presented themselves to me, giving at the close of 
each section such suggeitions for improvement as appear practica- 
ble. 
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numam, CHAPTER III. 

Cstiifitfs* CULTIVATING CLASSES, 

UillU 

23 As mentioned alreadj, there are great differences 
between the various castes and races of India in respect of 
their cultivating abilities, differences which are inherent to 
the people themselves, and which are consequently difficult 
to level. Yet tho very existence of thc*e differences gives a 
decided encouragement to the belief in the possibility of 
improvement, for it would proceed on what, after all, aie the 
rigl t linos when dealing with Indian agriculture, uir„ to 
improve it fiom within, and by means of its own example*, 
rather than by bnogmg foreign influences and methods to 
bear upon it The f*ct that a cultivator in one place, or, 
better etiU, in the earae village, can act as on example to 
another elsewhero or co resident, may provide, if rightly 
followed up, a far more useful and less expensive practical proof of 
the possibility of improvement than a Government Experimental 
Farm. I remember being much struck by seeing, amidst the 
numerous wheat fields surrounding o village in the Central Prov- 
inces, o small holding of au acre or tno, where, unlike elsewhere 
around, a well had b»en dug The crops here were far more varied 
in character, 6ugar-canc and vegetables of many hinds were growing, 
end what water there nas still to sparo from these crops was being 
utilised for a wheat crop situated on the outskirts of the holding 
I measured the standing corn, ond found it to be then (February 
23rd) d lut 8 inches high, whilst the wheat on unirngated land 
adjoining waa only 2 feet 1 inch high On enquiry I found that 
tLe holding belonged to a man of tho Kfichhi caste, and when I 
ixprcsied wonder that other cultivators did not follow his example, 
the answer given me wo«, tbit they were “ wheat growers,” and 
that it was not their ‘ custom ** to grow other crops Although 
necessity had not jet obliged others to odopt on improved practice, 
there was an instance afforded here of what might be done if the 
necessity arose, the improvement having ite origin m a purely 
native eouico. 

CkrtMt&s 24 The subject ot “caste” is one of much complexity, and 
!icM demands for understanding it a very extensive knowledge 

of the country. I can, therefore, fay but little about agri- 
culture in its relitmn to, and as affected bj, caste As 
mentioned to paragraph 20, somo castes are hereditarily 
tnfrnar os cultivators to otters, but tho agricultural practice 
dhikih of an) one caste is not uniformly alike cverjwhere, nor 
fquaU) Rood Ibo Juts, for example, aro spoken of m the 
Meerut district as being “ unsurpassed as cultivators/* but 
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in the Bareilly district they are not so Rood, nnd the Kurtms and 
Lodhas ore superior to them there The It fijput b and Brnhmnus 
do not them elves, ns n rnlo, cultivate, but they cmpl >j ! ired 
labour, in some (’arte, howeaer, they nro dfB'Tibod ns Icing 
“ moderate culmnton " Not only are there differences of ca*le, 
hut there ore also difTercnces of race, as ctcmplificd in the Kols 
(tho aborigines of Chota Nngpur), the Wills of Bombay, nnd 
others. Again, thcro nro castes and races distinguished for tho 
special branches of agriculture winch they practise, or for the 
particular methods thoj employ , such aro the Koens, who nro 
mostly growers of vegetables , the Nurmis, Lodhas, nnd Mails, 
who are largely market-gardeners, tho kfichhis, who, m their 
cultivation, uso the night-«oil of villages und towns , tho Vcllola 
caste, again, nre cattle breeders, the Gavhs arc suppliers of milk, 
and also breed their own cattle, tho Uujars, Vanjaris, and others 
ore graziers 

25. Bearing in mind tho method set forth m tho last chapter* ”VbV > ci!'»\ , « d 
I shall confine myself to considering how far improvement in 
agriculture may be effected through tho lessening of those differen- 
ces which are directlv due to c ste or race prejudices '1 lie fur- 
ther question of tho improvement of the cultivation of ono 

locality b> tho importation into it of tho practice of another, is 
cue not directly connected with the inherent differences of culti- 
vating classes as such, and will be dealt with elsewhere. 

26. That the breaking down of casto prejudico would bo b 
followed by considerable improvement in ogricultnra ndmits of ?"*«•"/ Jv.j". 
no doubt, and needs but little di«ci ssion Could tbe Itfijput or liu’.Vbr M 
Brahman be brought to see that there was nothing derogatory 

in manual labour, or in taking nu interest m tho cultivation o£ U * ,r " 
the soil , could other cultivators be led to follow tbe practice of 
the k£chhis, and abandon their prejudices against the uso of 
nigbt-soil as a manure , they could then ni*C crops such as the 
Kachhi does, aud the country would be greatly benefited thereby. 

In the course of my first tour Sir Edward Buck pointed out to 
me a village, named Singbouh, in the Doab, where the former 
tenants, who happened to be’otig to a low casto (Kutmt), had 
worked so induslnously and profitably that tl ey had usually 
been abl«* to buy out the original projnetors who were of higher 
caste (Rajput), and had become possessors of the village them- 
selves 

The town of Earukhabad, again, is surrounded by a perfect 
garden, the result entirely of Kachbt cultivation When, about 
twenty years ago. Sir Edward Buck t-aneferred some of these 
cultivators from Earukhabad to Caw n pore, they showed at the 
latter city how a profitable use conld be made of what would 
otherwise have been a public nuisance, and also how the State 
revenue derived from the area they cultivated could be very 
largely increased 
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ifo^bwrtjis g 7 The breaking down of caste prejudice jn agricultural 
Sad'£*a»s%t matters may proceed slowly From tbe people themselves in the 
W*bt » 5 >OTt- grjjtJu^ abandonment of inferior practices in favour of more 
5 ? 0 $ them profitable ones , bat it will be brought about more rapidly by the 
“'w* force and exigencies of circumstances which call for greater atten- 

t*> v iii« lores tion being paid to tbe cultivation of tbe land Already there 
•uncw“ are indications of a change going on It has been mentioned 
‘ ■ " ' by ca.t« vrbo osea for- 

thw^egouffoo , p and that the prejudice 

i - also large]) disappeared 

Somo eight or ten years ago a hatch of Kachbis from the 
North-West was transferred to Nagpur, in tue Central Prov- 
inces Not only did they continue to employ their particular 
practice with profit, but other cultivators around followed their 
example, amongst the«e being even Brabmaas The latter began 
to grow sugarcane and vegetables of all hinds, just as the 
hachhis had done Their cultivation is s»ill inferior to tbit of 
tbe Kachhis, but, nevertbelcst, a beginning b is been made m 
the way of improvement, and this has originated entirely from 
the example set by the Kachbis I might instance, too, the 
sugar cane cultivation around Poona This was commenced by 
a Brahman who first showed the Municipality how to mate 
u pondrette ” out of the mght-»oil of the town, and then taught 
tbe Hindu cultivators how to use it Tbe “ pondrette ” is now 
used to an enormous extent At Nagpur, ogam, 1 saw Brahman 
lads engaged in cultivating, they work with the plough just like 
the other pupils of Mr Fuller's Agricultural Class, indeed, 
Mr Fuller makes it a ««« qy4 non that they should do so. 

In the Kapurthala Administration Report for 1890, page SB, 
Major Massy writes “Tbe Rajput is proud, idle, and not 
u thrifty but still 19 a better cultivator than bis fore- 

“ fathers were, he goes out to his fields more legnlarly aD( j 
“ begins to realise that be must earn bis living by tbe sweat 
w of his brow ” la the Hoshiarpnr Settlement Report it 13 
stated that some of the Brahmans and Rajputs will now plough 
their lands with their own hands 

Thus it is clear that a change is going on 

Trogrets ol 28, The wort of improvement by example may he, and prob- 
impru«m«ni. a ^]y m ]J be, a slow one, and where circumstances (as m the 
cas- I have cited from the Central Provinces) do not call for the 
positive necessity of arousing themselves to better their agri- 
culture, the higher castes or the more easy going cultivators may 
bold to their old ways , still, there is undeniably a tendenev 
wherever pressure has began to he felt, for the inferior cultivating 
clashes to adopt the practice of tbe superior and more thnfiy ones’ 
VPhen once a change of this kind has set in, its progress is, as a 
rule, rapid I need but instance the case of Amritsar, where 
though but a short tune has elap'ed since their introduction, vege- 
tibIe-growin» and market gardening are now earned on most 
extensively, and almost entire!) by the utilisation of the night- 
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Foil of Amritsar ns manure, m conjunction with canal irrigation 
It would, not long ago, have been considered impossible for this to 
happen, or for night soil ever to bo turned to a profitable use on 
account of the prejudice of the people against it These prejudices 
still oust in many phu»s, but I am conunecd that they must givo 
Way, ns the} have done nlrcidj, especially when tho necessity of 
increasing the yield ol the land is forciblj brought home 

Improvement bj force of example is not confined to native 
methods only, for, as Mr. R II 1 lliot pointed out to mo, 
coffee-) lanting by the Natives has improved very considerably 
in Mysore since European planters settled in tho country and 
introduced bettor srstems Tho Bumc remark applies to the 
cultivation and manufacture of indigo since Lnglieh planters 
came to the districts where the plant is grow n 

29 While the remedy for inferior cultivation will be found rh , )l(flll „ c , 0 , 
largelj in the exigencies of circumstances which demand more Eduf»t oo 
attention being paid to the land, it is in the weakening of 
those casto prejudices which account, in no email measure, for 
the differences between good and bad cultivators, that Education 
plays a most important part Already its influence has been 
felt I have n ticed above the case of the Nagpur Agricultural 
Class, and I might say the same in regard to the Pool a College 
of Science and other institutions which I have visi‘ed The 
Bprcad of Kdneah n will be one of the most potent factors 
in creating that interest winch agriculture, from its wide- 
spread extension and importance ns the staple industry of the 
country, both merits and demands It is therefore, through Tb# woft #f 
Education that Government can atd largely in lessening those ao?« nm« n ® 
differences which are at present inherent to the Cultivating 
clashes as such, and winch stand in the way of agricultural 
improvement 
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30 Improvement id agriculture, through the modification 
of differences due to caste and race prejudice, may be effected 
by the gradual breaking down of that prejudice This mil 
result partly through the people themselves m their adop*ion 
of more profitable practices, partly from the force of circumstances 
obliging greater attention to he paid to the cultiration of 
the land 

Government can greatly aid, through the spread of Educa- 
tion, in weakening caste prejudice. 

McoaafEVDA RECOMMENDATION 

TlON 

31 My sngge*tions under this head accordingly resolve 
themselves into— - 

The desirability of extending General and Agricultural 
Education 
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CLIMATE. 




32. Tnis all important factor in Indian agriculture is, unfor 
tnnately, one that can on!j bo altered or modified to a limited 
extent. Interesting, therefore, ns n study of the influence of 
climate on agriculture may be, wo should, nevertheless, be 
dealing with one of tho*e elements which the cultivator finds 
t« Itmtne, and in accordance with, and not m opposition to which 
he mu«t frame his practice, because neither his energy nor the help 
of the State can to any great extent modify its conditions It will, 
therefore, not be necessary for me to go deeply into this part of the 
subject beyond touching on a few striking instances of the effect 
produced on the practice of agriculture by differences of climate 

33 As explained in the “ Statistical Atlas of India,” it may Eff#et« pndaetd 
be emd that over the greater part of India there are three well* troVoIionX * 
marked seasons, rti , the rainy season (tune to October, inclusive), 
the cold Eeason (November to Februnrv inclusive), and the hot 
season (March to May, inclusive) 1 lie two former are due, 
respectively, to the prevalence of the south-west and the north east 
monsoons, whilst the hot season marks the transition from the cold 
to the rainy season. Yet these alone do not determine the kinds of 
crops grown, and we do not f nd in all parts nlike that there are 
crops corresponding to the different seasons The relative dryness 
or dampness of the climate has also to be cons dered Through the 
kindness i * " lent of the Gov- 
ernment ci ■ i of maps illus- 
trating t 1 i hese have been 

specially 1 the correspond- 

ing maps in the u Statistical Atlas of India,” and accompany the 
present Report A reference to the Rainfall Map will here help to 
explain the remarks which follow The contrast between climates 
is more marked in Northern than in Southern India In Southern 
India, generally, it may be said that there is unifoim warmth, with 
dampness towards the west and drj ness m the east and interior, 
but in Northern India we find every variation, from the dry climate - 

of the West and North-West, accompanied by marked differences 
of summer heat and winter cold, to the permanently damp climate 
and heavy rainfall of Assam and Eastern Bengal, where the differ- 
ences of temperature are not so extreme So it comes about that, 
whilst in the North-West and Northern India generally there are 
two clearly defined crop seasons, vu , the rainy season {khan/) and 
the cold season (rail), we find that in Madras these distinctions 
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disappear, and we have only early and late sowings of the same 
crops. In Behar ai d some other parts of Bengal there are three 
rather than two seasons, with their attending crops, it z., the early 
lainy season {lAadot), the late rainy season iaghant), and the cold 
season (rail). 

Gn»t nm«ot 34. The Report of the Famine Commission abounds with in- 
a D ff«mtp«L stances proving that famines ate the result of one C3tt=e alone, vti., 
■a «ho«a in failure of r&tnfall A reference here to the Rainfall Map will show 
AHts^'iniw bow very varied is the distribution of iam o\er the country. In 
Burma, Asmara, Eastern Bengal, and along the coasts of tbeTVestern 
uuto UmL r e« n * Ghats there is abundant r3in ; also a iam tract exists along the 
1 " foot of the Himalaya" In the Central Provinces, too, there ts a 
and^^wci" plentiful rainfall. It ib the«e parts, therefore, which are the most 
noui'Hricia free fiom famine. So, again, but for a quite different reason, are 
the lery driest regions of all parts of the Pmyab, for example, 
since there the rat gals will never try to grow a crop or to cultivate 
«nle e s there is a certainty of water supply Hie most precarious 
tv lots arc those where the chance that enough ram mij come gives 
a temptation to venture on growing a crop, and then, if drought 
intervenes, there is a total failure of harvest. These are the parte 
which are light-coloured on the Rainfall Map. 

iiiwirttioniof 35 The dependence of certun crops on heavy rainfall and a 
aotijlft&u damp climate is well inaihed in the case of tea culture m Assam, 
on^practceoi where the annual rainfall is from 91) to 160 inches or more, and in 
5S , <Mat't«rt9 that of indigo in Behar, or of nee in Bengal and on the "Western 
Coast of Bombay. Other crops, such as gram ( Ctcer anetmutn) 
and arhar (Cajanus tndteus 1, can, on the contrary, do with a 
minimum of moisture, and flourwh m a hot, dry climate, such as 
that of the Nortb-tf est Whilst the damp climate of Behar and 
Bengal fivours the growth of the mduro plant hut not the ripen- 
ing of the seed, the hotter and dnei climate of the North-West 
Provinces or the Punjab cau*es the seed to yield well there, and the 
two cultivations are, for the most part, carried on in separate Prov- 
inces With wheat gi owing we have maihed contrasts of climatic 
surrounding", as shown, on the one hand, in the esse of the plains 
of the Punjab and Noith-^\est Provinces, and on the other, in the 
wheat districts of the Central Provinces In the former, depend- 
ence is placed largely upon irrigation, for the soil soon loses its 
moisture and becomes baked , indeed, one may sometimes see (as 
I mjeelf saw) a wheat crop on which not a drop of ram had fallen 
from time of sowing to harvest, so that, were it not for irrigation, 
famine mijht be ever at hand In the Central Provinces, on the 


for cold- weather crops. 

Going southward 0 , as I did in my second tour, from De5hi, 
through R&jputaiu, and down the western side of the Bombay 
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PrcfiJmcy, along the north of Madrn*, tlcn to Rental, ami 
Trtumittg finally to the Punyb, I I ml nbnndant opportunities 
of teeing how *yfbm« of agriculture mmt 1c Tiricd nccorJwg 
to the climate 1'aMing from the hot plains of Ilajpjtnnn, 
with its ♦parfc culMvition and lour rainfall, one comes to 
districts of heavier rainfall, say CO to 90 inch s, such as 
Baroda, Isadiad, and Mfilmn, where nco will crow without 
unction, the rainfall alone sufficing, nt ktlynn ami Igfit- 
pari (nearer Bombiy ) the rainfall \anrs from ll’O to ns much 
bb 1&0 and 170 inches annuallj , and ihc r</4* srf'em of making 
the rice Feed bed is m vogue, whilst It is not onplojcd 
in districts of lighter rainfall Grass licadlan Is and Inc 
hedges arc nl«o fiaturcs of many of there parts If, however, 
we go inland to the khdndcsh (Deccan) district, wo tm 1 a 
rainfall of but 30 inches and tbc crops quite different, nee 
being replaced by cotton and millets principally, wheat also 
coming in On the southern eido of the Bombay Presidency 
districts are successively pa«6ed in the journey by rul which 
have an increa«mg rainfall, from tLc Kistua Valley, whe*e 
it is 40 inches, to Belgaum with 85 to 80 inches, while only 
another 20 miles or so further on it is os much 09 150 inches 
annually In each district the ciiltnatiou 19 different, rainy 
season crops being distinctive of the first named, except where 
patches of Hack soil interspersed among the other (which is mainly 
red) enable moisture to be retained for growing cold sca«on crops, 
Bucb as wheat and gram In Belgaum, as also in Dharwar, the 
exceptional feature of hot-wea her rains in May allows of the 
early sowing of rice for the hea\y rams later on can always be 
depended upon , but rdb* is not practised, whilst in the extremely 
rainy and unhealthy region nearer the Western Ghats it is. On 
the red soil of Dharwar, with a rainfall of about 45 inches, rice 
is, as mentioned, grown early, but on the black soil nearly all the 
cultivation is that of dry crips Going on into the Madras 
Presi lency, wc find fresh factors regulating the crops that are 
grown, for not the south-west monsoon alone, l nt also the north- 
east monsoon plays an important part, and when the former fails, 
the cultivators wait for the second, and have thus a double 
opportunity of sowing. Again, in Madras there are not the wide 
divergencies of temperature that occur elsewhere, but a more 
regular and continuous warmth exists throughout the year, and so 
it may be said that the crops, to a considerable extent, go on in- 
dependently of season To pass from snch conditions as tbe«e to 
' * 1 11 1 * * r ■” - * ’-its rice and jute 

Panyab, implies 
• , • re Even in the 

ainfall from the 

7 inches found in the and tracts of Multan ai d the 14 inches in 
Hissar, to the 26 inches of Amritsar, or the 85 inches of Hoshiar 
par, the surroundings of agriculture must affect its practice vastly 

• Bdb — AHtm* el»»*t* of »» dung lopping* nod l«a*fi Cf »nd n Ik 

*r. b %p-d np on lb* K oand which ta to to m tbs iced bed nod he who H f la u.4 

lb» kibe* ia Dglnd w fa tbe noil 

/ 
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In the first-named distnet canals are absolutely accessary for the 
purpose of culti ration , in the hist named the water-level is quite 
near the surface of the ground In yet other parts, such as 
His'ar, where there is great want of water, and not sufficient for 
the sowing of winter crops, nearly all the crops are ramj -season 
ones 

It i* remarkable, too, how within quite n limited area the rain- 
fall will i arc The following instance has been given mo by Mr. 
J J Macleod at begowhe, in Beliar, it is 80 mche« yearly, at 
Bajghat, 9 mile* to the west, 47 inches, at Beyreah, 5 miles we«fc 
of Kajghat,S6 inches, nod at Malhah, 5 miles southwest of 
Beyreah, 2G inches , whilst at DhodLrahar, 6 miles north of Segow- 
lie, it is 66 1 inches 

36 Bnt ** 13 D0 * 1D cr0 P s a l° ne that the influence of climate 
*»« • »ai is seen , it is exemplified strongly in the cas° of th“ cattle, and 
even Jn the people themselves It is only i e-essarj to mention 
one single illustration o it of manr, rti the wide difference be- 
tween the diminutive bullocks and cows of Bengal tihere a damp, 
bot atmosphere prev u!«, and the fine, lirge strong cattle of 
Bi«Kirand other drr parts of the Punjab In the latter Province 
the atmosphere, though hot is clear and drr, and the soil is far more 
adapled to the breeding of cattle tl an ue the d mp regions of 
Bengal We see, however, the reverse in the ca«e of buffaloe , as 
no climate seems too damp or raioiall too heavy for them. Thus, 
at Mabim (Thana district of Bombay) the buffaloes are magnifi- 
cent, but the other cattle are po>r ar d miserable , so, too, is it in 
Eastern Bengal , in Bebar, where it is drier, the ploagb cattle are 
again superior Buffaloes a-e the principal plough cattle through- 
out the districts of heaw ra ofill below the 'Oe&te-n GhSts, here 
the preparation of the nee fields, covered as tl ey are with water 
to the depth of several inches, could only be carried on by means 
of buffaloes In the Punjab fine buffaloes mai be seen, it is true, 
but it is as a milk gner that the aimnal is esteemed there, and its 
excellence depends upon the practice there in \ogue of growing 
fodder-crops for the cattle, and of dmingthe buffaloes to the 
forests or to the river banks to remain there during the hottest 
months of the year. 

TTiiiC or tfrmf of the c&ttle ict respect cf <fmrrr rfy prafaced 
by climate is true al«o of the people The n habitants of the 
dry, and at tiroes cold, Provinces of North-Western India are 
far stronger and more actue than thc«e of the always damp 
and warm Provinces each as Bengal, although in these latter 
the people are the more mentally acute Their respective 
foods have undoubtedly al*o to do with these differences, but 
the food* themselves must be cons dered as determined by 
climate, for it is alone ia the cooler and drier climate that 
wheat will flourish, while rice rejoices in a damp, warm 
climate snch as that of Bengal 

tnminuias ei 37 I said at the opening of this chapter that climate is one 
r*<£Ta7tram of the external circumstances influencing agriculture, in which 
g=.».i»p«. Ranges can only be effected to a limited extent It ib im- 
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jxiFfiUc, therefore, to eliminate lh» differences that mull from it; 
the moat that can be done ia to mitigate their influence. In two 
directions, poe'iblj, there ia *omc hope of doing this i>t 4 >V«*m- 
FtrtHf ,— by llic supply of Canal a and other meant of u Jjl'r imp 
litigation to tlic drier tracts of the country ; 


Secondly , — by the preservation of Vomit nml tbo crca* mb nm» 
tiou of ** retries " of Wool and Fodder. w«uo« r, eJ 

• rr—r,»» • •( 


To such supplies as the last-mentioned the namo of ** Fuel and a** 4 *** w ‘ 
“Fodder lte«enct” is general]} given, and will bo ured through* 
out this Report. 


38. The beneficial influence of irrigation in dry tracts ia ymi t»<»» 
obvious, but that resulting from tbo growing of trees needs *°** * lm ' 
come explanation. 

It has been much debated whether forests and plantations 
do actually bring about an increase of rainfall or not. But I 
would point out that their real influcnco and value consist in 
their lotccrtrtff the temperature, and thus causing moisturo to 
be deposited where otherwise it would pass on. As a con- 
sequence of this, forests and plantations will cause ram to 
fall in gentle showers justead of in heavy and often destruc- 
tive dtlugeB. Thus, a given quantity of rain will he dis- 
tributed over a greater number of days, and its valuo to the 
agriculturist will be the-eby largely increased. The true test of 
the valae of afforestation m tins connection is, not 60 much 
whether the total rainfall he increas-d, but whether the 
number of rainy days he more. The den fall is also in- 
creased in the neighbourhood of trees, and this has considerable 
agricultural importance, too. 

It has not unfreqnently been observed that in times of 
drought there has been pleuty ot ram in the clouds overhead ; 
what was wanted was some agent to condense and “ bring it 
•‘down.” Trees would mateually assist in performing this. 

Again, thB difference between the action of a gentle rain and 
that of a heavy deluge is very marked; for, while in the 
former case the water sinks gradually into the soil, ia the 
fatter it rapidly runs off the haired surface of the earth, and 
very often causes much damage by the destruction of roads, 
the washing away of bridges, anu the sdting-up of tanks. 

Through the kindness of Mr. Robert II. Elliot, of Mysore, £; i c i) 7* i * 1 *« , N|11j 
I am able to supply a practical illustration of the value ofgb»ni»» B ' ) 
woods, and ono which would show that, in regard to rainfall, J,uauaj. t,M ‘ 
a climate can be favourably influenced in about 2b years. 

Mr. Elliot, when in the Neilgherncs in 1801, carefully exam* 
ined, with the aid of Government ofEcials, the Rain Records 
from 1870 to 1890. Previous to 1870 Ootacamund and its 
neighbourhood wers nearly * hare of trees, so much to that a 
photograph taken about that time has no resemblance what- 
ever to the now thickly -wooded Station, tbo result of a large 
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amount of planting, both by Government anil by private 
individuals The returns show that, taking firet the rainfall 
for the months of March, April, and May (when the rams are 
purely local), there were, during the fire years 1870-4, 121 
*• uny days in all, while m the same months of the five years 
1SS6 — 90 (by which time the Station bad become fully wooded) 
there were no les3 than 147 rainy days Also the increase of 
rainfall for these months daring the period 1886— 90 has been 
about three inches a year, a not inconsiderable difference, 
though, from an agricultural point of view, the distribution 
of ram over a greater number of days is more important than 
a mere increase of rainfall Again, taking all the months of 
the year except June, July, and Augast (vhich are excluded 
because the rams of this p-nod are not local in origin, hot 
are these of the south-west monsoon and come from a 
distance), it was found that during the treeless period 1870-4 
there was i total of 374 rainy days only, whilst during the 
wooded period 1BB6 — 90 there were 416 ramv days Further 
than this it was ascertained that the character of the rainfall 
had altered within late years, light and regular ram showers 
taking, to a great extent, the place of destructive occasional 
torrents The agricultural importance of tbe e e fjets is very great 
indeed 

c* fcn btoeS » But there are other indirect benefits attending the spread 

fiwaU* tree plan ing, benefits affecting the soil itself more particu- 
larly W hat trees do is to hold up the soil, preventing it 
from being washed away and earned off by streamlets , next, 
a coating of vegetation soon covers the soil on which trees 
are growing, and hinds it together, though at the same time 
rendering it permeable to and retentive of, moisture, so that 
the rain no longer flows off as it would over a hard, dry 
surface without benefiting the soil below Thus, a cool 
surface is prod iced in place of an otherwise dry and heated 
one on which the son’s rays would impinge directly, and from 
which they would be reflected, 6bade and shelter are pro- 
vided, and in the end a mens ter climate will prevail From 
old records and descriptions of India there is reason to believe 
that the climate was not formerly what it now is, bnfc that 
the spread of cultivation, accompanied, as it has been, by 
the wholesale and leckless denudation of forests and wooded 
tracts without reservntion of land to affofd wood or grazing, 
has done much to render the climate what it now is fair 
tost, act, Milliam Denison states that, when Governor of Madras, he 

was shown districts m which the ram had retreated as the forests 
i vijm had been cleared hack, and he points oat that when a tam-cacryiog 
cloud comes m contact with the bare and heated sod the tendency 
is for the moisture to be held up in suspension in the air, and not 
to be deposited on the earth Snch districts were found m 
Cuddapah, Madura, and Travsncore, 

The ca 3 e of Cairo li3s been instanced m support of the view 
taken as to the beneficial effect of trees, since plantations have 
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b*en established there n rainfall has appeared, ubilsl before tins 
tin re was none It is impoisible, however, to pay how far this 
result is litre to the planting of trees, nnil how far to the opening 
of the Suez Canal, which litter is known to Into caused distinct 
climatic changes 

W hen vi«iting Etiwah (North-West Provinces) I went to see* L »" ,b 
a plantation for the supply of wood an 1 grass , this had been 
established about h\e years previously on land which was nothing 
more than hare ravine land The whole extent of the plant ition 
was 7,000 It ghat (4,375 acres). I was assured that the Station 
1 ad not been so hot time tne plantation had been formed, and, 
anyhow, it is very certain that the now wooded and grass-covered 
ravines aro very much cooler than the former hare, open spaces 
were. At Jhansi I was told the same thing, and tbut 6ince the 
introduction of the system of landing* the streams and planting 
the slopes with trees, the Station had been cooler 

I am reminded here of an old Sanskrit saying which describes 
the rainfall as being divided into twelve parts, and assigns them 
as follows “ Six for the sea, Tour for the forests and mountains, 
and Two for the land." 


39 Though immense trac‘s of country have been denuded Woik^Fojot 
in the past, there are still considerable areas which can be taken thrwDoecttoa 
up and rendered serviceable for climatic ends, and the Forest 
Department lias stepped in none too early in the endeavour to 

save those wooded tracts which are still left Fiotn climatic 
considerations alone, the work of the Forest Department is, 
accordingly, of importance 

40 Iu addition to the protection of forests, and the reservation oth«r 
of consideral le tracts for the creation of “Fuel and Fodder ft.Iu.nd 
Reserves, " there are other minor measuies which have often been ,hell « r 
urged by the Imperial Department of Agncultuie, and which, 
while primarily supplying timber and fuel, also exeicise a 
benefit m the provision of shelter, shade, and coolness in the 
immediate viunity. Such are the growing of trees along eaual iimiatoo 
banks and railway lines, and the encouragement of Arboriculture Arboricuttor* 
by tbo planting of trees along the sides of roads. 

These matters will be more fully dealt with in Chapter \III» 
when considering the wood supply of the country 


41 But little help must be expected to come from the people 
duectly, in the attempt to mitigate as far as possible the influence nK»*™M*nio«t 
of climate, They are haidly likely to originate such measures ns bj Gowom«nt 
have been suggested, and they have not the means to carry them 
out Too often, it is to be feared, they will even oppose the 
taking of remedial action, at all events at the outset Such has 
been the case already with Forest preservation, and it will not be 
until they are convinced of the utility of the measures taken for 
their benefit, and for the improvement of their agriculture, that the 
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people mil accord their hearty support ; the tendency with them 
will be, as it has been in the past, to clear and to destroy rather 
than to save and to plant. Somethin" may be done fay nay of 
encouragement in offering rewards for tree* plan ting, but it is 
clear that the work, both of irrigation schemes and of maintenance 
and creation of wood “reserves,” must fall to the share of 
Government 

•nfinni xfepan- It becomes, therefore, the duty of Agricultural Departments, 
Bj«nuto*o|ttif« first, to make a careful enquiry as to the localities m which 
KtiValSoaid b« measures for mitigitwg the seventy of the climate are roost 
t*i«o needed , then, to ascertain what the nature of 6uch action is 

to be, and how it may be best applied This can ouly be done 
efficiently by instituting an enquiry sucli as that I have 
drawn attention to in Chapter II, and by an “agricultural 
“analysis” such as is sketched out 10 the Government of 
India’s Resolution of December 1831 [see paragraph 4 of the 
present Report) 
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42. While the elimination of diffetenccs due to climate and 
affecting agriculture cannot be achieved, tic mitigation of their 
infiuenca is to some ©stent possible. This may be done by increas- 
ing the mean* of irrigation to dry tincts, and by preserving and 
extending “reserves" of wood and foddtr. In those ways an 
improvement in agriculture may be brought about. Both 
measures are tbe work of Government, 


RECOMMENDATIONS. becommod. 

43. I recommend:— 

The extension of Canals and other means of Irrigation to 
the drier tracts. 

The establishment, wherever possible, of “ Fuel and rodder 
Reserves." 

The increase of Plantations along Canal hanks and Railway 
lines. 

Tbe spread of Arboriculture. 

The instituting of Enquiry by Agricultural Departments 
as to where the above measures aic needed, and how they 
may best be carried out 



CHAPTER V 


CHAPTER V, 


44 The soils of India have not, so for, been made tbe 
wsibjectol easeful or scientific study* A few analyses aw recorded 
ci in<u» of the soils of particular spots, and on two of the Government 
Expen mental Farms a practical anilysis of the soil has been 
attempted by growing crops on them with the aid of manures 
in which certain chemical elements have been alternately given 
or withheld This has, however, been done without a previous 
knovdedge of the soil and its constituents having been gamed , 
has not been definitely known - how much of each chemical 
element was actually supplied in the manures , noi was there 
any subsequent soil analyeiu in order to see which constituents, 
ai d how much of each, had been removed by the cropping 
Such experiments have a certain value, it is true, and may 
occasionally give same rough idea as to the needs or capa 
bihtiea o£ a particular soil, bat they fall far short of what 
may be gained by a systematic and scientific enquuy I do not 
wish however, to attach too high a value to the mere 
cl emical analysis of soils as the index to all soil improvement, 
knowing well, as I do, the difficulties of interpreting the 
NMdoreittt on results aright, and, especially m the case of India, of applying 
»dtt»oi*»c«t*a« results in the form of recommendations that will he 
cSauiryto practically useful. It is not enough to ascertain that a par- 
tietdor ingredient miy be wanting vo a soil ot be beneficial to 
a crop, but it is necessary, too, to know in what practical and 
moat economical form that ingredient mav be supplied, 
and whether, m effect, it will pay to apply it at all. In this 
respect India is very differently circumstanced to England, 
America, and other countries Not only is there an absence 
of large landowners, but the few wants and scanty means of 
the cultivators, and the smallness of the holdings (averaging 
probably less than five acres each), make it necessary to 
consider measures of improvement from a special point of 
view This has not been sufficiently borne to mind by 
those who have advocated " improved w implements and 

cbemrat manures for Indian agriculture Even those (and 
Natives, too) who have lived in England or have gone tbeie to 
study have been disposed to exaggerate the value of chemical 
mature* and chemical a alysis of soils While urging, as I 
Ttwimiwet shall do Strongly, the employment of chemical and analytical 
tbtmicai *o*ij skill m connection with the investigation of the soils of India 
**° ,tc and in agriculture generally, I mast not lead those whom I 
am called upon to advise, to expect too much from the 
researches of an Agricultural Chemist Analysis of soils may 
do moeh to explain phenomena, and to suggest the lines of 
improvement, but it can, unaided, certainly not reform 
Agriculture. There is, however, without donbt, a large 
field open for enquiry, wherein the assistance of chemical 
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nnalrsis will he pvsilively necessary, hut it must he employed 
in conjunction with nn intelligent acquaintance with agricul- 
tural practice and with the needs and resources of tlio 
agricultural classes, an acquaintance which can only come 
from a careful and systematic course of enquiry. 

45 In respect of different geological tvpes of soil India viriiit™ in 
exhibits far le s variation than England. Soils of one main 

' * ’ ' 1 - • infinitely wider areas, and »? »• **<* m 

i ' l ■ a single farm, necessitating 

■ ■ g of particular crops on each 

Lind of land, arc not often met with in Indio Reference to 

the Geological Map given in this Report will show that the g«»wi *i m»p 

divisions ore few in number and little varied over the country mim or iod • 
Ibey may be sad to consist of threa different kinds only, 
marked respectively on the map, brown (alluvial tracts}, green 
(hi ick cotton soil), and red (hard rock) Tho vast alluvial 

plains composed of mud and sand stretch across the northern 
portion of the country from west to east , the second type 
or black cotton-soil is a basaltic formation, and occupies 
mainly tho central and western divisions of the map , lastly, 
the bard, rocky type, composed of arebnean and metaroorpbio 
rocks, covers the southern and south eastern divisions In 
the next chapter I shall have occasion to point out how tho 
eff ct of irrigation is altered by the existence of these different 
Linds of soil Peaty soils are but little known m India, r m .of»oii 

the chalky gravels and oolite 60 ils, the marls and clays and 
other var eties met with in Fnglaod are absent, in their 

place are found distinctive types in the " black cotton soil,” 
m the presence of concretionary nodules of carbonate of lime 

called Hanlar, and m vast alluvial plains and silt renewed 

tracts 

46 Although the ma n geol gical types of eoils are not so jf Bm#ron , <a b. 
varied as m England, there are a large number of subdivisions, d 
known by local names differing m each d strict, but the re. i«c»i »ua s6c» 
sprctive qualities of which are quite clearly understood by the “' n ' 
cultivators These minor differences, the result of variations 
in climatic conditions, in the system of manuring, and in the 
greater or less prevalence of trees and forest m the neigh 
bourhood, aro more numerous in India than in countries of 
more uniform climate and more similar agricultural practice 
and surround ngs throughout In several Provinces a regular 
system of classification of soils exiBts, and is used for Settle- 
ment purposes, while each district has j ts own classification 
under the particular local names given to the soils in each 
In some Provinces every field even is classed according to 
its position, the nature and depth of the soil, the crops 
grown on it (whetl er it be wheat or rice or “ garden** lanl), its 
nearness to the village site etc, and particulars are recorded 
as to its being embanked, irrigated, or open to damage from r 

water channels, and whether it be exposed to injury from 
wild beasts, etc 
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d«. au(ir«f 47. On one occasion when I was m the Central Provinces, 
ReVeoo* la l S)c#i» several Inspectors of Village Accountants {pal wans) 3od 
m ttgri allocs patriot Inspectors came to me, end, as we went over the 
fields together, I was much struck by the minute discrimina- 
tions which they made between different varieties of sail, and 
by the interest which they took in this part of their 
work. They were, however, quite ignorant as to how soil 
came to be formed, and of the forces of nature, and of tbu 
causes which produce differences of soils IVith a little 
sound instruction m agriculture, and in the elementary facts 
of science affecting it, these men would, I thought, have 
a much more intelligent understanding of agriculture, and of 
the conditions with which they nave to deal in their daily 
work 

jrnti or 48 I come now to the improvement of the soil. This most 
UonTltt VI m* it take one of two forms first, the rendering of cultivated land 
maj proceed more productive, second, the reclamation of land, or the making 
lit for cultivation land which is now considered unculturable 

iitiwiolof 49 Under the first head the question naturally arises — la 
mSmsSST* 1 "* the soil of India becoming exlaufited? This is not an easy 
question to answer Time after time it has been painted out 
to me that the same fields have gone on growing the same 
crops on much the same system as at present, for centuries 
past, it is averred, too, that, by rotation and fallows, the land 
receives the necessary change of cropping and the "rest” 
from cultivation which prevents it from going down m 
quality. Farther aiguments are, that the rainfall contains 
more nitrogen m India than in England, that the sun acts as 
a fertiliser, and bo on On the other hand, there is a pretty 
general belief that the soil is becoming less productive and 
remarks to that effect occar ever and over again in the 

Settlement Reports of most able officers, obliging one to 

conclude that they are more than mere casual observations 
Wane ofpo> i to When, however, one looks for positive evidence of soil 
* tMm * exhaustion, I admit that it is not forthcoming Still, tins does 
not prove that exhaustion is not going on The want of 
evidence is doe rather to the absence of reliable records ia the 
past, nod to attention not having been paid earlier to the 

crop out turns 11 hen the question as to whether the soil was 

dot norating was asked by the bamine Commissioners, the 
rejly received fiom Bengal was, that there were n 0 means of 
ascertaining This same answer might with truth have been 
given by all the Piovinees, for the whole of the replies 
received were very indefinite, and dealt with surmises and 
with p pular leporfc rather than with actual facts When 
investigating the subject myself, I hoped to find m Settle- 
ment Reports more definite information, deduced possibly 
from instances of assessment having been reduced but 
whilst a large number of instances are given wbeio laud 
had become uucultmable owing to tho spread of the efflor- 
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cfccdcc of soda sails known as rel * (the land so affected being 
called t/tarf), there are but few cases mentioned in which actual 
deterioration of soil through continual cropping is stated to have 
taken place. Where, in the absence of reh , a« essment had been 
reduced, it is impossible to ascertain whether any of tho many 
other influences, such as fall in prices of produce, want of ram, m- 
debtedneis of (he cultivators, or oppression of landlords (ttnundnrs), 
has been the real cause of the reduction granted, or whether nctual 
failure id tho productive power of the soil has been brought 
about. 

It is hard to gauge out-tnrns, and to get to know what theWBwJ'jof 
soil is, by itself, capable of producing, or for what period the quaiio* 
return from manured land will cont nue to differ from that of 
\uirnarmred. Further, it has to be considered that os fresh land 
is broken up, the manure supply, always limited and insufficient, 
has to be spread over a larger area than before The opinion of 
cultivators must, I know, be taken as worth little, especially if it 
be given at a time when a re-settlement is imminent , the other 
opinions which I filiall presently quote I give without wishing 
undue weight to he at'ached to them 

On two points there is, however, decided agreement 'firstly, 
that land newly brought under cultivation yields well at first, but 
that, after a time, the produce falls, an! secondly, that, whether 
the soil be undergoing exhaustion or not, it is certainly, not being 
enriched, nor n the average out-turn over the whole cultivated area 
an increasing one 'lhis has led many to the conclusion that, Theory Out toll 
while land newly broken up will yield largely for a time ni d then 
decline, this decline will not go below a certain level, and there it *«t»u limit ani 
will stop lbe instances of unrannured plots on the Exp°nmenta! * *“* ® F * 
Farms at Rotbamsted and "Woburn, in England, have been quoted 
in support of this view , but these, though they 6bow that, after 
a certain level has been reached, subsequent detenoration goes on 
very slowly, yet prove that it does go on. 

The results obtained at Rothirasted in the case of a wheat Eaptrlanea »t 
orop continuously unmanured for 40 j ears are — b ' >lb ’' r "" ! 


Average produce of 
Com per acre in Eusbala 

S jean 181A—51 (prerisvt to cc&siessezoeat of 
experiment) . . 17 

20 yewa 1852—71 (experimental period) , 13 9 

20 years 1872— fll „ 11 J 

That positive evidence of exhaustion in the soils of India is 
ant yet forthcoming is no proof, therefore, that the process is 
not slowly going on 
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lo^awMia 50- I invite attention to tlie following instances which I 
f « * have gathered, or which others have kindly collected for me * — ■ 

fc*u*Uoit Cl »oll 

?,§r« B i- 00 ‘ n Mr Nicholson, in hia “ Manual of Coimbatore,” says— — 

(«) from Co ImM ' , . . , , 

tate <Midsw\ , “ In Erode {UadM«) the dr v crops are usually poor , toe taluk baa been 

“ widely cultivated, eotbat the land has had no rest, rainfall is variable and 
“ partial, cattle are not abundant, and population is large so that the surface 
“soil (and there is hat .‘■canty soil on the nplands) is exhausted for want of 
“sufficient manure, m03t of which goes to the gardens." 

Again 

“The open sandy and treeless wastes’ south-east of Udam&lpet, near the 
*• foot of the bills, are melancholy instances of reckless tree destruction in 
“ Jong distant periods, these were evidently rich jungle# like those of 
“ Anaiinalai, hut are now treeless and exhausted “ 

t»> irom Qaravn Tu the Gorakhpur (North-West Provinces) Report is the 

P iif(vwpj foilQTving 

“ Although the productiveness of the soil contrasts favourably with that 

• of neighbouring districts, Mr TVfnne is of opinion that gradual deterio- 
“ ration will neee>8irlly result from the ruinous sT'-tem of over-cropping 
“ which is now practised. The fertility of the land is not maintained by 
‘allowing the fields to remain periodically MW, or by a sufficient use of 
« manure or by a judicious system of rotation of crops 

“ In proof of the correctness of his impres°iOn in regard to prospective general 
■ 1 * » ■ 11 * T. ~ *■ ° - 1 - l ‘ l as been tie longest 

• ■ r to be one of the 

» aod conti sw‘a most 

• tves lately virgin 

, rred back to a tradi- 

. nst prodnetive and 

• it l * * - *!. A — * * »-* I‘ l 1 . l « *1- - > ‘ * — • 


i r) imm Qonia In paragraph 19 of tbe rovieiv of the Goflda (O ad h) Report is 

td«dh| this — 

“There is no alternate root crop known to tbe husbandry. A large 
“ amonot of animal mooura is diverted from the land and used for fuel , 

“ . . Tbe natural consequence is that over cropping in time exhausts 

"even the best soils, and the culture during a series of years is unduly 
* low *’ 

(ii t«om PoriAb tte Rnrtabgmh (Oudb) Report occurs this — 

jurb (Oodb) * The soil, thongh fertile, bears evidence of eibanstion through want of 
" manure and fallow seasons ..... The root of the present 

“ complaint, that the presant ywld w not equal t* that of former times, lies 
“ m tbe fact that under the native rule a field was seldom tilled for more 
“ than two or three years m succession fa the third or fourth year a plot of 
“ waste was broken op, while the whole land was allowed to he fallow. A 
• succession of rich harvests was tbe consequence Sow, however, , , 

“ competition steps in and prevents the resting of single aare * 


<«» rrcmiobsr- In the Report on the agriculture of Lobardaga Mr. Basu 
d»«» WJ ite8*~ 

“ Tbe fertility of the soil is being reduced fast to the permanent limit hv 
l 1 / continued coUi ration without replacement by sufficient manure 
* *P reaJ «f cultivation (less forests and pasture, less cattle, and bigger areas 
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" to be mxnurtxl) , (3) cattle epidemic*. Tho supply of manure is extremely 
" limited." 

In another passage Mr. Hasu eajs •— 

“ Fallowitg used to be done, but ii restricted owing to pressure of 
“ population ” 

From the replies to enquiries addressed by the Famine Com- 
mission I tale the following . — 

Central Frounces. — Mr. (now Sir Charles) Elliott in 18GB f/j io»t»ne». 

_.,,4 A from replica to 

wrote rnqulrj of 

“It stands to reason that land, even tlo black soil of the Nerbndda »*io" 
“Talley, must deteriorate if it ia cropped year after year without anything tthsmtion 

“ beioe returned to it A* long as half the Crat class was uncul- ^cJutral Pros- 

“tirated, and a new field coutl be broken up for every one thrown into loce. 

“fallow, the crops (cf the Nrrbudda Valley) are not likely to have dete- 
“norated much Hut when once regular cultivation set in, and tie 
“majority of the land came under the plough, a certain amount of 

‘ ago, ia sup- 

i "^reckon the 
lpidly from 
■ i ■ seven , that 
^exhausted' 

Madras,— ii u»dra« 

“‘No Collector has reported that there has been deterioration of the *oil 
** within bis own experience, but soma are eatisBed, from the enquiries they 
‘‘have made, that deterioration is going on The question of 

‘‘deterioration does not specially arise in this Presidency with regard to 
“ irrigated land On the coutrary, visible deterioration is apparent 
“ chief! v m connection with unirrigated land newly taken up, and not 
“ nnfreqnently relinquished again afior some years in favour of acothor 
“ freah field, or one that Las had some years' rest 

51. The above extracts, while perhaps not furnishing absolute Under editing 
proof that the process of exhaustion in soils is going on, point wwaitvms 
to much more than mere probability of its existence It mu«l Vtcome 

be accepted as an axiom in agriculture that wbat is taken off 
the land m crops muBt m some way be put hack into the soil, poo “ r 
or else the soil will suffer exhaustion. It is an equally 
accepted fact that the production of heavier crops means that 
more manure must be applied to the land. A country which 
exports both crops and manure must be declining in fertility. 

Now, what is the state of things as regards India ? On the 
one hand there is a large export of oil-seeds, cotton, and other 
products, besides an increasing one of wheat, all of which 
remove a considerable amount of the soil-constituents, What 
19 returned in their place 7 Only the straw or the stalks and 
leaves; and it is not even correct to say that these are 
returned, for, after all, it is only a portion, and frequently a 
very small portion, that does find its way hack to the soil. 

Fart is necessarily used up in the bodies of the cattle, part is 
wasted by imperfect conserving and storing of manure, part 
must unavoidably he lost, however great the care that may be 
taken; thus it comes about that it is only a fraction that 
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contributes finally to making np the )os.» the soil huj «n£- 
tamed 

Were, on the contrary, all gram to he consumed by the 
people, find all m?ht «oil to be used in agriculture, were oil 
refuse of oil feeds (after pressing out the oil) to be utilised for 
manure, were all straw to be consumed by cattle, and the 
droppings, solid and liquid together, to be caref all y p re erred, 
lastly, were all stalks and leaves to be bnried a'rain in the 
land, then the balance might be more nearly preserved Bat, 
as things are the exports of oil-seed*, gram, etc. (that of bones 
I trill di cn«s later), simply mesa so mash of the soil con- 
stituents earned cff t for which no adequate recompense is 
made 

The consequence must be that the soil becomes graiaally 
poorer, though the effect may not as yet bo visible to the eye , 
for, even if tbe soil be still producing the same crops, tbe 
potential fertility (by which I mean the re^erre of con- 
stituents for the production of future cr Da) must be 'offering 
lo s, and the capabilities of the soil znn^t b^ le«s than under 
a system of equal giving and taking la face, therefore, of 
(he enormous increase recorded m the population, and future 
increases that will have lo be met, it becomes a most serious 
Tk. T aesUon hov tbe food for these mill ons is to be found, in 

« tt*<u* other worde how the manure is to be ob‘aiaed without 

which tbe crops necea ary for feeding these people caanot be 
grown. 

52 I cannot, therefore, agree with the theory that fix*** a 
certain l°rel to wbi h production may sink, but below which 
it will not go This is apparent rather than real The decline 
mar be slow, bat this is a mere matter of time When we 
compare the wheat yields of different countries, we have, as 
nearly as one on jadge, the following — 
irirjv-K^, 0 r Tiflk I — TTfcew-yi lia of jifcnat Countries. 



tlwmx* at is* tnreuiiubmU-ii ** g t« In ts* Gtr»«rao«»t d loi* 
n« fjfld a M*I *w > < bus* in; 

J inn|«tlOiliit«>pin. Tk»»»nn rttteluUiiMjio, *u JQbwidf 


The wheat yield in India wili vary, not only according (o 
the season, hat also with the conditions under which the 
crop is grown for instance, it mast be taken iota account 
whether th“» land be manured or not whether it be (and 
dependent on rainfall alone, or supplied by irrigation as well 
and whether rainfall be scfficie-it or not. Ai nearly as a 
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conclusion can Ijo formed, the following ore the out-turns on 
some of the respective classes of land — 

On unmanured drj-crop land where 

rainfall is precarious and often 

insufficient - - - - 7 bushel9 per acre 

On manured land in tracts of better 

rainfall ----- 10 „ „ 

On mnnuredand irrigated land - 15 to 25 bushels per acre 

In comparison with the above, it may be mentioned that 
in the Rothamsted Experiments the produce of land continu- 
ously unmanured for 40 years is 121 bushels per acre, at 61 lbs. 
per bushel 

53 The real answer to tho question whether the soil of Po««im» t* P n 
India is becoming exhausted or not, seems to me to lie in the 3«iV n n ,tn»on 
fact of the small produce annually removed In England, with {,»!*„ 1 Vppmnt 
its 28 to SO bushels per acre, what is removed over and above tboaVmiij ' 
the yield of the unmanured land is due to what is put into * ll,t<n ‘ 
the land in the form of manure , India’s 10 bushels, on the contrary, 
repre«ent nlmoBt entirely what is taken out of the soil itself. 

The extra crop in England is, in other words, the produce of what 
is added to, and not, as 10 India, the jroduce of what is taken out 
of, the soil. 

Neverthe’esg, the powerful sun of India, aided by moisture, 
or by water (whore it is applied artific ally), exercises, I believe, 
a far more rapid and powerful influence in decomposing and 
bringing into an assimilable condition the constituents of the 
lower layers of the soil and of the stones and rocks which go to 
produce Boil than is the case m Fngland , and whj uo decline 
is noticed, after a certain limit 1m been reached, nny be 
due to there being just enough fresh material decomposed 
and brought ’into active condition annually to produce the 
requisite small yield. It must not be forgotten, it is true, 
that the wheat crop of England is generally a nine months' 
crop, that of India only a five months’ crop, but I b“heve 
that the influences named above are the most potent factors m 
causing the differences of yield Were demand, however, 
mado upon the soil for a greater yield, the soil conld no longer 
supply it, and it would have to be met by outside sources, in 
other words, by manure 

Such a demand must he looked for in the rapidly increasing importum or 
population, and in the greater difficulty of providiog food for iVnwi’wppir! 
at. Sir James Caird, in treating ol this problem, estimated 
that if the produce of the land could be increased by one or two 
bushels per acre the difficulty could be met It will be my 
endeavour to show in this ana the following chapters that the 
necessary increase can only be met in one way, nr , by 
improving tho manure supply of the country Improvement 

in the system of land tenure, improvement of the land by 
expenditure of public and private capital on it, and similar 
measures, may alleviate the condition of the Indian cultivator, 
but^ they will not give him larger crops, and they will not 
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provide the food that the people must have fo live upon Tor 
this the soil itself mast be looked to, as it alone can produce 
the crops, and manure alone cau enable it to bring forth the 
accessary increment Ihe question of manure supply is, accord- 
ingly, indissolubly bound up with the well-being and even the 
bare existence of the people of India, 

e£ D *?umS» oi 54 Having considered the soil as a whole, and chiefly in 
ibdoj regard to the important question of its deterioration or the 

reverse, it is well that I should now discuss the separate 
mgredients which go to make up soil, and which cause the 
difference between one soil and another The ma n ingredients 
are the following — water or moisture, vegetable matter or 
humus, sand, clay, aud carbonate of bme These I shall take 
as presenting themselves m a chemical study of Indian as 
distinguished from English eoil«, and, in addition to pointing 
out the most characteristic differences, I shall endeavour to 
indicate possible hoes of further enquiry 
1 w»t« or 55 First to be considered among the components of 

cultivated soil is Water or Moisture, without which no germi- 
nation ib p-josible In India the relation of soils to moisture 
acquires a greater significance than almost anywhere else, on 
6p«ui twrcti account of the rainfall being limited to particular periods, 
■dm in Jodi* i„gtead of being distributed throughout the year, and becaU'o 
of the intense and prolonged heat, with consequent rapid 
evaporation Climatic conditions, as shown m Chapter IV, exer- 
cise most marked influences upon Indian Agncultore, and cause 
the practice of it to vary greatly in different parts. 

n> iuu 11 A striking difference »e seen between the condition of 
English GOils and that of the generality of Indian soils 
Speaking broadly, it may be said that the normal state of an 
English soil is * wet,” and that of m 06 t Indian soils “dry,” 
and wherea*, m the case of the former, the object is generally 
to get rid of the superfluous water by means of drainage, 
the difficulty in India is, as a rule, to keen the moisture *» the 
1 icd The relative behaviour of soiIb to the moisture which 
falls on them in the form of ram, or which is conveyed to 
them by artificial means of irngition, as, therefore, of great 
importance The differences of geological types of soil men- 
tioned m paragraph 46 moat be here ogam borne in mind, 
and reference to the Geological Map will assist the exphna- 
auotIobj tion The alluvial soil (coloured brown on the map) which 
occurs in the Punjab and North-West Provinces, under condi- 
tions of a dry climate, low roinfaU, and hot bvjo, soon loses 
its moisture and becomes baked, so that dependence has 
largely to be placed on irrigation, and the more so where the 
alluvium (or mixture of sand and clay) is sandy rather than 
h» i wtir *oti i clayey in character So, too, the hard rocky formation 
(coloured red) of Southern and Sooth eastern India calls for 
the same measures. But where, as in the Central aud Western 
- ~ ^ -oiton parts, the black cotton-soil (coloured green) occurs, we find a 
*o*u . great difference, for this soil is natufallv very retentive of 



Mot it tire 


48 


moisture, and as it dries it cracks into blocks which, though 
hnrdeied and lakcd externally, will be found, on being broken 
O] en, to have cnclo e ed moisturo within them, and to have thus 
prevented it from hemp lost So it comes about that there is 
always sufficient moiBture for the germination of the seed, and 
for the growing of the crop Irrigation, consequently, is not 
neces e ary m these parts, and famine is of rare occurrence 

There is another clus of soil, that found in the tracts along Sou of tract* 
the river 1 cds of the large streams in the Punjab, which alwojs in?h«rH^' 
has a Eufficiehcy of moicturc in it, although not nctually inun- 
dated Hith ibis exception, and that of the black, cotton-soil, 
it may he said that in the majority of cases great importance import™™ la 
attaches to the retaining of moisture in the soil I have often “"ntio^'or* 
been struck by the attention which the cultivator gives to this, ®eu*tM« in ion 
and have noticed with surprise how, even under the influence 
of a burning sun, the land, by reason of the careful preparation 
gnen to it, is made to retain sufficient moisture to ensure tie 
germination of the seed put into it, for, on turning up the earth 
to a depth of two, or at most three, inches, the precious water will 
be found iu it In mdigo-plantm" this is absolutely essential, 
and great is the care taken to break up and j ulverise each crust 
that forms on the surface I cannot help suspecting that the 
system of shallow ploughing, as practised by the Iiative, and SlJjjSJ,, 
his aversion to ploughs that* turn over a bread slice and form a P 
wide furrow, maj bave something to do with this matter of the 
retention of moisture, a< d that the effect of deep ploughing 
would too generally be to lose the very moisture the cultivator so 
treasures 

56 From the foregoing remarks it follows that one obvious mnt 0 f 
direction in which improvement in soil can be effected, is the J®"** i «*»■• 
increasing of the supply of water to dry tracts, and thus of todrjtraci. r 
moisture to the land The means by which this may he done 
will be more specially treated m the Dext chapter, and it will 
suffice here to say that for any work to be earned out on a large 
scale it most be done by Government or by Government aid tm» »h« work of 

57. While I have drawn attention to the importance of the ir,r rao «Mion,d 
retention of moisture in the majority of soils, it must never- Jy owr-mig* 
theles9 be remembered thnt this principle cannot be enforced 
everywhere, and that there are some instances of its misapplica- 
tion, as in the making cf canals where they were not really 
wanted OriBsa is a case in point 

There is little room for doubting that, by the introduction of 
canalfl into tracts where there was no real necessity for them, 
the soil has suffered from the removal of its valuable constituents 
through the continual washing process to wb ch it is subjected, 
and also that a system of over cropping (beyond what the soil can 
bear) ie frequently consequent upon the introduction of canals 
Otl er results attributed to canals are, the spread of rel {tee 
footnote, p 37), the increase of fever through the raising of the 
water level of the country, and the destruction of wells 
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These lanms points will le dealt with in tlie n°xt chapter. It 
is neces°ary, however, to interpose here the can hon that, while, 
m by far the greater number of instances, the supply of water to 
and retention of moisture in the land is of the highest importance, 
it does not do to lay down a universal role, and there are cases 
where any further supply of water would be attended by positive 
harm, or where measures for the removal of water might even be 
called for 

jirasOrowe 58 The next sod -constituent to consider is that which is 
B833L* variably termed ° Vegetable matter/' " Organic matter,’' or 
“ Humus!* Along with it it will he convenient to tale Nitro- 
gen also, inasmuch as this constituent is, m measure at least, 
derived from humus Though, apart from water, the carbonaceous 
eon'tituenfcs form the largest portion of ordinary crops, there are 
derived not from the soil but from the atmosphere, and therefore 
Hnn ii»«i do not concern ns 60 particularly here, But the vegetab'e matter 
two#* 1 ” 1 noc or humvt % which has its origin in the dead roots and leaves of a 
previous vegetation, or in a previous manuring with organic 
materials, eseicises a distinct influence on vegetation, for, though 
probably not directly assimilable by crops, it is the principal 
nitrogenous mgredient of soils, and on being further oxidised mil 
yield carbonic acid, ammoo’3, and, lastly, nitric acid. This is 
effected by means of a nitrifying organism or hacfirtum y which 
occurs in fertile soils, and most abundantly in the surface soil 
The nitrates or salts of nitric acid thus produced are the lotm m 
which nitrogen C3n be taken up by plants as food. 

There are aho physical advantages m the presence of vegetable 
matter m soils , 6uch as, the binding together of sandy soil, the 
retention of moisture, the increase oE porosity m clay 601 I 5 
Further, the presence of vegetable matter in the soil has an 
indirect influence on the climate, inasmuch as soils rich in it 
absorb more heat from the 6un’a rays than do light coloured, sandy 
soils, which are generally deficient in htimus, and in consequence 
radiate out more heat. 

om««™uK 0n Io °king into analyses of Indian soils which have been 
litwtrtfc lD recon ^» and others which I have made myself, I find that, with 
the possible exception of black cotton-soil, Indian soils are 
generally very deficient both in organic matter and in nitrogen. 
The following analyses will illustrate this : — 


Tints II — Organic Matter and Nitrogen m Indian Soils 
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In the foregoing analyses tbe organic matter is not staled 
alone, but along with it is the water which is chemically com- 
bined with the mineral constituents, anl which is not removed at 
a temperature of 21£° F. Accordingly, the orgnmo matter 
appears more than it really is, but, when compared with ordinary 
fertile English soils, the quantities, with the exception of No I\ , 
lead low, and in some ca'cs extremely so. In every instanco tho£tri?«iu 
amount of nitrogen ib small, and considerably below that found JUT Jitw5Si* r 
. in the average of English agricultural laud. 

A person with knowledge of agricultural chemistry will readily 
understand that such soils as tho abovo can be considerably 
benefited by the application of cattle manure, by grecn-manur- 
mg, or by the use of other organic aod mtrogcn-contaimng 
materials. 

The importance of nitrogen is emphasised when it is explained Vonciiomol 
that in the case of cereals the assimilation of starch is dependent oUrot,D - 
upon the amount of nitrogen supplied to tho plant, and that it ib 
the nitrogen which helps to Lnng the different mineral con- 
stituents of the soil into action It is not enough to have mineral 
constituents present ia the soil, but there must also he nitrogen 
in order to render them available for tho plant’s use 

It becomes necessary, therefore, to enquire very carefully into 
the sources from which nitrogen may be derived, and whether 
tbe deficiencies already noted may not be made up m some way 
or other. 

59 A considerable quantity of nitrogen in the form of ammonia rtroowoi id«» 
and nitric acid is conveyed to the soil in rain. The knowledge }ndi* eonu n“ 
of the importance of nitrogen, and of its frequent deficiency in i„ 

Indian soils, has led to an incorrect idea that tbe rainfall in India kngioad 
contains much more nitrogen than it does in England and other 
temperate climes, and that by this means the deficiency of 
nitrogen is met, and this important element ib supplied to the 
crops This statement has been copied over and over again 
into books, and has been pointed to in support of another 
erroneous opinion, tie , that practically no loss is incurred by tho 
burning of cattle manure eo long as the ashes are used, because 
the nitrogen that passes off in tho burning is supposed to come 
down again in the ram I have paid special attention to examm- 
mg the evidence on which these theories are based, and I have 
ascertained that the original analyses which gave rise to them 
were incorrect, in consequence of the impurity of the chemicals 
sent out from England Dr "Van Geyzel, Chemical Examiner 
for Madras, has been kind enough to give me tbe information 
on this point, and also his own later analyses, from which it 
will be seen tl at the amount of nitrogen in the rainfall, as 
noto returned, wns, in 1888, only one thirteenth, and in 1889, 
only one-twenty fifth portion (4 per cent ) of what was stated to 
be the amount in 1885 86 The following are the results, and by 
the side of them are given those of more recent analyses of 
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nm Fall made by Mr Warington at Rothamsted, Hertfordshire, 
England 

T421.E If I — Nitrogen tn lis of«!l of iLdasud EagtamI 



* loconoct r«salt 


Prom these results it would appear that the rainfall ia India, 
instead of having more nitrogen, has actually lets than in Eng- 
land I do not say absolutely that this is the case, for Madras 
tnay not be typical of all India Besides, its situation near 
the sea causes the composition of the rainfall to vary greatly 
at times, nod to contain more chlorides, especially at cj clone 
periods, than would be the ca*=e at inland places What, 
however, I do say is, that it has not been shown that Indian 
rainfall contains more sutrogea than English, aud the arma- 
ments based on the presumption that it does are altogether 
faulty 

Pinion of 60 If, however, not from the vegetable matter, because less 
tb,Tira«p”n in atncuct, uoc yet from the rainfall, because not Etcher than 
in England, we are to look for a compensating supply of 
nitrogen for that removed in crops, there is still another 
source the importance of which has been brought to light by 
f()n , OTt quite recent scientific investigations — the utilisation of the 
»««>». nitrogen of the atmosphere itself The researches of Hellnegel, 
Wilfarth, Prazmowski, Nobbe, and others, and now confirmed by 
the further experiments o£ Laves and Gilbert {which are still m 
progress', have fairly established the fact that, though plants have 
net the power of absorbing the free nitrogen of the air directly 
through their leaves, yet in the case of the legummasa, the 
nitrogen is fired in the course of the development of the 
organisms contained within the nodules which form on the roots 
of the Legumtnoses, and the resulting nitrogenous compounds are 
absorbed and utilised by the host, that is, the Leguminous plant. 
At present the evidence indicates the probability that this 
action is limited to Zegumtaosa of the Sub order Papthonaeea. 

Ztjmm mi* (a No en qmref going over India could fail to be struck by the 

u ' u * enormous preponderance of tree , crops, and even weeds that 
belong to the Natural Order Xtgumnosa. Almost everywhere 
the babul {Acacia arabtea ) is seen, with many other leguminous 
trees, gram ( 'fitter artel mum), arhar {Ca janus it die us) aud nuttier- 
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ous varieties of pn]«e«, indigo, etc , are among' tlie commonest 
crops, and are all highly nitrogenous , lastly, le-rnminous shrill a 
and weeds abound, ami are often spread on the land or ploughed in 
os manure How can tins be in a soil naturally poor la nitrogen? 

'I he recent investigations referred to point to a Btrong probibility 
that the conditions of India arc peculiarly favourable to the 
fixation of atmospheric nitrogen through the medium oE too 
nodules that ore known to form on the roots of certain of 
the Ltguviinot(£ at least. Support is given to this by tho 
fact that quite lately, in Germany, Nobbe and Frank have 
found these nodules on the roots of leguminous shrubs, as 
well as in the case of the clovers and poises that form our 
ordinary European leguminous crops 

A fertile field for investigation is herein set forth, and Held for •motry, 
India, to my mind, presents special advantages for the eluci la- 
lion of the problem one which, when solved, will unfold much 
that is ahll unexplained m the advantages of rotation of crops 

61 The special case of black cotton 601 I and its properties Or*»o a matter 
has been mentioned, and this again, offers a held of enquiry, bf»rt B t5uoQ B 10 
for its origin and its qualities are not fully understood. It is » oU 
believed »u some partB to be derived from ba«alt by surface 
decomposition, in others to be the impregnation of argillaceous 
earth with organic matter. Carbonate ot lime is present to a 
considerable extent m black cotton soil. In depth this soil 
varies greatly, at Akola it is from 40 to 60 feet deep, but 
further away it thins out to 19—20 feet, and after that gets quito 
si allow In the rams it becomes quite impassable It is 
generally supposed to require no manure and to be incapable 
of exhaustion That it his peculiar powers, there is no ques- 
tion, but that it is so rich iu vegetable matter and in nitro- 
genous ingredients as to be independent of manure, 1 do not 
think. 1 have not bad the opportunity of studying it 
specially, hut I give tne following results from an analysis 
of black cotton soil by tbe late Mr S A Hill, and from 
one which I made of a specimen of this soil from Akola, m 
Berar. 

Table IV — OrgiDio Matter and Nitrogen in Clack Cotton-so 1 
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The amounts of nitrogen are very low, and though there is 
more organic matter than in the soils tabulated ta paragraph 
yet the quantities are not really large. Support is given 
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to ray belief as to the condition of this soil, by tie increasing 
practice, among the better cultivators, of manuring it. It 
was stated m Settlement Reports of the Nerbudda Valley some 
25 years ago, that it was not the custom to use manure, but 
now in Saugor and Dimoh it is by no means uncommon to 
find manure used, and the people all say that they want more, 
i *nd t Ssni 62 From the organic portion of the soil we may now pass 
»a4 ci»j p riaci p 3 | inorganic oi mineral ingredients, tie t sand, 

clay, and carbonate of lime. According as the 6aud or the 
clay (which is, chemically, a silicate of alumina) predominate, 
so we find differences in the water-re taming powers of soils, 
for sand has the least, and clay the most, power of holding 
water This is well lllustiated in the alluvial deposits 
brought down by rivers and streams, and which form the 
vast Indo-Gangetic plain These are composed of alternating 
layers of sand and clay, and as the transported materials, 
whether the heavier sand or the lighter clay, have been 
deposited on any 6pot to form there the surfac* soil, so may 
variations ha found in the soil's water-holdiogcapabilifcy. In 
parts, such as the 6andy desert plains of the Western Punjab 
and Rajputana, the surface soil is principally sand, owing to 
its deposit there, while the finer and lighter clay has been 
carried on farther. Such soil, in the absence of water, is little 
more than desertl and In other parts, clay may predominate 
and water be better retained * On the other hand, capillary 
attraction, or the force by which water is brought up from 
the subsoil to the surface during dry weather, is more active 
in clays than in coar»e sands, and evaporation is more rapid 
from a consolidated surface tbau from an open and well-tilled 
one. So it is that the incrustations of soda salts Inown as reh 
(see footnote, pige 37) are found on the cliyey rather than 
on the sandy lands Again, a sandy soil is a better conductor 
of heat tbau a clayey one, and, being thus more rapidly warmed 
or cooled than a clay, is not so likely as tbe latter to become 
u baked." 

To show tbe variation" that occur between soils even at 
no great distance apart, I give the following results from 
mechanical analyses by Professor Kincb^ of Oxen/rcat/ii: «a£ 
sods from Dumraon, Arrah, and Sinpar, m Behar, sent to him 
by Mr. D. B. Allen — 


TaBts V — Sand and Clay in Indian Suls 
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63 The remaining principal ingredient of soil is carbonate of Jg wbaB,, « •* 
lime Reference has already been made to the peculiar concre- 
tionary form o£ limestone known as kantar, which occurs largely junior 
in India. These lumps are found near the surface and are, 
doubtless, the result of the evaporation of wnter containing in 
solution lime which has been obtained by the decomposition of the 
mineral portions of the soil. Now, lime works beneficially in 
many wajs, it not only acts itself ns n plant food, but it makes 
clay laud permeable to moisture, and enables it to absorb potash, 
ammonia, and other salts, whilst, not least of all, its presence is 
required in the process of nitrification, by which means nitrogenous 
matters in the soil are made available for the plant’s use 

Speaking "■*, ' —« * « — *ie «, distributed m Indian 

soils than it i. , * of it arc not so fre- 
quently met * awe\er, which I have 

found, is m the latente soil of parts of Southern India, such as the 
eoffee-growiDg districts of Ccorg and Mysore, and the tea planta- 
tions in the Neilgherns, where, I have reason to believe, a more 
abundant supply of lime would be decidedly beneficial. 

The following analyses exemplify these points — p™* lB i«*i« 


Tints VI — Lirao in Indian Soils 
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The amounts of lime in Nos I— VII, inclusive, are more 
than in most cultivated Knghsh soils, hut in Nos VIII-X a 
marked difference is apparent. Of the majority of Indian wjjyijMwiir 
soils it may, honever, he said* that they contain a sufficiency of 
lime. 

64. Having taken now the principal ingredients of soils, wer«.o 
may pass on to those soil constituents whieh, while found in 
lesser amount, are, nevertheless, those which exercise a great 
influence on the productive power of eoiIb. Of tLese the 
principal are phospliorio acid, potash, and soda, and they are 
the only one3 that need be dwelt upon separately. Other 
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Sett. 

constituents, such as iron, alumina, magnesia, etc,, which are found 
In soils and which enter into tbe composition of plants, do not 
call for special reference. Iron is a widely -distributed element in 
soils, and occurs 1 irgely m the Jatente soils of South-western India, 
notably in the coffee-soils of Coorg and Mysore. This laterite 
is a poron% argillaceous rock, impregnated with iron peroxide 
( hydrated ), of which it may contain 25 to 35 per cent. Alamtca 
enters into the composition of all clays, but magnesia, so far as I 
know, acquires no special importance in Indian agriculture. 
Magnesia appears to exist m sufficient abundance throughout, and 
more plentifully than in English soiK 

ic fts^hor* 65, Phosphoric acid I believe to be more abundantly distributed 

MUial&dun - Q Indian than m most English toils. There are but few analyses 
to refer to, to con c equence of the absence of any investigation in 
India from the standpoint of agricultural chemistry, but what 
analises there are seem to show that there is, happily, not that 
pressing need for the additional u*e of pbosphatic, and, I may add, 
for mineral mammal elements generally that there is m England. 
In the Utter country, if a soil contained 0*12 or 0 13 parts of 
phosphoric acid in 100 parts of the dried sod, this would be 
reckoned a good average amouat, and 0*17 per cent would be 
decidedly above the average. From analyses of Indian sods I quote 
tbe following results, giving, for convenience, the determinations 
of potash in the respective soils at the same time — 

TaSlB TIL— Pbo*phorie Acid and Potash in Indian Soils. 



Although variations are shown in these results ag regards 
the phosphoric acid present, in no case are there tbe marked 
deficiencies frequently met with in England, and, taking the 
four first-named soda as representative of a great tract of 
wheat-growing land, I should consider them especially well 
supplied with phosphate*. This may possibly have some 
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bearing on the question of the utilisation of bones in India ns 
against their export If a 601 I show no deficiency of phosphates, mmos 
there may he in this the explanation of the fact that bones have 
not ns 3 et been clearly proved to bo beneficial or nece«sary to a 
number of Indian 60 ils 

On the other hand, the somewhat lower amount of phosphoric 
acid found iu the latente soils of Mjsoro, together with the greater 
demands of the coffee plant upon the mineral ingredients of the 
soil, maj be the reason that bones aro in these parts u«ed exten- 
sively b) the planters, and aro considered ueces«ary. The benefit 
of their application may he also in the fact that they supply lime 
and nitrogen as well as phosphoric acid 

66. Potash, liLe phospborio acid, is a very important plaut n Pau«b i-» 
food It appears to be well distributed, and its additional supply 0 1,0 " ,1U 
to be only exceptionally called for m Indian soils For growing 
ordinary farm crops iu England 0 25 per cent, of potash in a soil 

would be reckoned a fair amount, bnt, ns will bo seen fiom the 
table given in the last paragraph, Indian soils may contain con- 
siderably more Onlj in the coffee-soils, Nos VIII— X, do we 
find what may be termed a dcfioiency. 

In many parts of India, and notably in Bchar, nitre (nitrate of NH " 
potash) is found impregnating the earth, especially on spots where 
habitations have stood before. The earth is lixiviated with water 
and the nitre is extracted in an impure state, after which it is 
purified by boiling down the solution and crystallmog out the 
nitre 

67. Soda, when potash is also present, can hardly be regarded n eodtiaia 
as an essential constituent of plant life, and in India there is no dUn,#u ' 
lack of it. Indeed, the existence of soda salts in large quantity 

in the soil of some parts of India gives rise to an exceptioual 
feature in the agriculture of the country. The selective poorer of 
plants for food is well known, and their preference for potash con- 
taining rather than for eoda-contauung salts has been well eslab* 
lished But in some parts of India, soda salts are present m the i<imd >>«r 
soil to such quantity as to positively destroy vegetation The 
salts are brought up from the subsoil by the combined action of 
water and the Sun’s heat, and then crystallise out on the surface, 
forming a kind of ‘'bqow " which is termed " fth aod the laud 
thus affected is known as u mar ”* land. The composition of reh 
is not uniform, most generally carbonate of soda is the prevailing 
ingredient, at other time3 sulphate of soda, but both occur together, 
and associated with tbem in more or less quantity are common 
salt and salts of magnesia and lime Of the origin of these salts 
there is no positna certainty, but they are most probably the salts 
which aro dissolved out on the gradual deccmpo ltion of igneous 
rocks, and are subsequently deposited when the water which holds 
them m solution e\aporates That they may be afterwards 
brought to the surface, depends on two conditions being j resent — 
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constituents, such as iron, alumina, magnesi i, etc , which ate found 
*ti soils and which enter into the composition of plants, do not 
call for special refeience Iron is a widely-distributed element in 
soils, and ocems lively in the laterite soils of South western India, 
notably in the coffee soils of Coorg and Mysore This laterite 
is a po-ous, argillaceous rock, impregnated with iron peroxide 
(hydrated ), of which it may contain 25 to S5 per cent Alumina 
enters into the composition of all clays, but magnesia, so far as I 
know, acquires no spe T 14 “* 

Magnesia appears to exi c 
more plentifully than in 

10 Wio»j>iiot!o 65 Phosphoric acid I believe to be more abundantly distributed 
l0 Indian than m most English soils Tilde are hut few analyses 
to refer to, in consequence ot the absence of any investigation in 
India from the standpoint of agricultural chemistry, but what 
an&Uees there are seem to show that there is, happily, not that 
pressing need for the additional use of phosphatie, and, I may add, 
for mineral manurial elements genei -illy that there is in .England. 
In the latter country, if a soil contained 0 12 or 0 13 paits of 
phosphoric acid m 100 parts of the dried soil, this would be 
reckoned a good aveiage amount, and 0 17 per cent would be 
' 1 ' r ' • dian soda I quote 

■ • , e determinations 


TiPi-B VII — Phosphoric Acjd and Potash in Indian Soils 



Although variations are shown in these results as regards 
the phosphoric acid present, in no caso are there the marked 
deficiencies frequently met with m England, and, taking the 
four fit st-named soils as representative of a great tract of 
wheat growing land, I should consider them especially well 
supplied mill phosphate* This may possibly base some 
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beating on the question of the utilisation of bones in Iudn as 
against their export If a 60 il show no deficiency of pbosj hates, owa • 
there may lie m this the explanation of the fact that bones have 
not ns jet been clearly proved to bo beneficial or nece«sary to a 
number of Indian soils 

On the other hand, the eomewhat lower amount of phosphoric 
acid found iu 1 * r ' r « ’ ’ * gieater 

demands of th of the 

soil, ma) be tt '1 exten* 

eively bj tbe planters, and are considered ueces'ary. The benefit 
of their application may lie also in tlie fact that they supply lime 
and nitrogen as well ns phosphoric acid 

66. Potash, like phosphoric acid, is a very important plant }i vot»*h i» 
food It appears to be well distributed, and its additional supply nd ,n ,0iu 
to be only exceptionally called for in Indian soils Tor growing 
ordinary form crops m England 0 25 per cent, of potash in a soil 
would be reckoned a fair amonnt, but, ns will be Been fiom the 
table given m the last paragraph, Indian soils may contain con* 
siderably more Only in the coffee-soils, Nos VIII— X, do we 
find what may be termed a defioiency. 

In many parts of India, and notably in Bchar, nitre (nitrate of h,tM 
potash) is found impregnating the earth, especially on spots where 
habitations have stood before. The earth is lixiviated with water 
and the nitre is extracted in an impure state, after which it is 
purified by boiling down the solution and crystallising out the 
nitre 

• 67. Soda, when potash is also present, can hardly he regarded n eod»taia 
as an essential constituent of plant life, and in India theie is uo 
lack of it. Indeed, the existence of soda salts in large quantity 
in the soil of Borne parts of India gives rise to an exceptional 
feature in the agriculture of the country. The selective po^er of 
plants for food is well known, and their preference for potash con. 
taming rather than for eoda«containing salts has been well eslab 
lished But in some parts of India, soda salts are preseut in tbe s«*»nd mar 
soil to such quantity as to positively destroy vegetation The 
salts ore brought up from the subsoil by the combined action of 
water and the Ban's heat, and then crystallise out on the surface, 
forming a kind of "snow " which is termed “ reh, n * and tbe land 
thus affected is known as “uiar >f * land The composition of rei 
is not uniform, most generally carbonate of soda is the prevailing 
ingredient, at other times sulphate of 6oda, but both occur together, 
and a*sociated with them in more or less quantity are common 
salt and salts of magnesia and lime Of the origin of these salts 
there is no po«ittve certainty, but they are most probably tbe salts 
which are dissolved out on the gradual deccmpo ltion of igneous 
rocks, and are subsequently deposited when the water which holds 
them m solution evaporates That they may be afterwards 
brought to the surface, depends on two conditions being j resent— 
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first, water to percolate down to the BubsoiJ and to re dissolve the 
salts, second^, a strong evaporative force, snch as the son’s heat, 
to draw them up and then crystallise them out upon the surface 
I am unable to say either what amount of salt is met with 10 any 
particular soil or what quantity is found m practice to be lojimon", 
ncr yet, again, whether the carbon ite and the sulphate of soda are 
j.«d oi an equal!} injurious to vegetation, for, strange as it may seem to 
c£bJi» English men of scienoe, the whole of the enquiries that have been 
ttSVrtwguiy cenducteu in India on the teh question have b^en carried out 
without associating with them any agricultural or eren general 
chemist I have little hesitation m saying that, owing to this 
want, ranch information that might have been gained, and which 
would have aided the enquiry greatly, ha3 been lost, aud that 
speculation and guess work have been indulged in where it would 
have been pos«ib)e, had an agricultural chemist beeu at work, 
on tbe subject, to have obtained certain knowledge. 

The question of how to deal with mar land, with a view to its 
reclamation, will be dealt with later on (see paragraph 73 of this 
chapter) It will suffice to say hero that deficiency of coda i* not 
nipt with 10 Indian soils so far as I know, but there are, on the 
contrary, many instances of its presence m excessive aud injurious 
quantity 

iroprv»<roeot oi 68 The improvement of tl e «oil in respect of any deficiency 
If in/nar» m *' m the constituents named in paragraphs oS — 67, must be effected 
»#wJt by rmnnrmg The consideraton of this eul ject, aud of the means 
available in India, will come more appropriately under Chapter 
YU (Manure) than here It is evident however, that the in 
create of the manure supply for the purpose of enriching the soil 
i« an important; factor in the improvement of Indian Agriculture 
To anticipate my conclusions, I would say that here again, as with 
the supply of wvter to dry tracts the work will have to be rai- 
ti»« ■><>»* ni>*i tnted , by Government , while for the purpose of knowing what 
tTonnmnu* snpphe* are available, and what remedies can be effected, there is 
need of careful a&d scientific inquiry 

jheimprorr 69 I pa e s on now to the second of the two heads given m 
mm <»r »o i by paragraph 48, under which agricultural improvement may tike 
MtfifVt 1 b* I lace, tit , the reclamation of land, or the rendering fit for culti- 
vation land which is now considered unculturable Under this 
head are reckoned ravine and similar waste land land infected 
with kans grass (SacrAaraia tpontaneum) and other weeds, and, 
lastly, saline or mar land 

BfcfctniUoo Q f 70 .Reclamation of ravine land may take place in tiro different 
mtu>« ua tvayg — either bj covering it with trees, shrubs, and grass, 

or by making the land itself fit to hear crops The consul era- 
t on of the first part of this subject will come more appro- 
priately m Chapter VIII (Wood), when dealing with the 
question of wood sipply, hat it may be incidentally remarked 
that the grow tb of trees and gross implies an improvement of the 
soil ifc«rlf, in that it becomes enriched by the accumulation of 
timetable matter or iumut derived from the dccaving of the 
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leaves that fall upon ita eurfaco, db also from the herbage 
that grows on it, and which gradually dies down It is not 
often that land cut up by ravines can be levelled, and the 
whole area be thus turned into a cultunble space, but much 
can be done to localise the effects of the floods that wash 
down and sweep before them the fine topsoil In many 
cases these floods can be prevented from spreading their 
destructive influence further, and from injuring the lands that 
he bevoud them The work of actually levelling ravines is too 
great and too expensive a one to contemplate, 6ive m ex- 
ceptional circumstances Here and there an individual pro- 
prietor, having a large holding and also capital, may do it, and 
Government may also initiate it as a means of protection, or 
as ' famine work/’ but it cannot be looked on as remunerative 
Much, however, may be done by throwing embankments e bnnkmmtof 
across the nullahs or channels made by ravine streams, * tr * m ‘ 
nt>d thus holding up tho water aud preventing the continual 
washing away of the surface soil I give instances of what 
has b°en already done in this direction 


Capla n Chapman on his estate at Balt in Oudb has carried out Captain ctap- 
embankment of land on a large scale He has thrown masonry dams or ' wo,k 
bunds across 13 channels (nullahs' which had been out by tl e rain water nonr ° 
ngdow off thebi„ler land and he now uses the re*ervo rs thus roaaeby 
tie collected water for irru.a on purposes Captaiu Chapman has aUo 
reclaimed some of tl e ravine land by terracing it 


x , .... — by | 

tbe then Comm ssioncr Mr fl Ward to see wl ether the denudations of 
tl e I illy count y a o rod c aid be stopped by roaki g embankn eats which 
would holt up the rush of water in the rainy season and proven it from 

wash ng the tops l away It was thought that fert 1 sing deposits of 

silt n ght be fo mod \ ear the erabankm-nts and that *s the water 
soaked i to the (.round, la d mght be left vrb cb would be readiy 
cuHurable while if the water did no di appear it would serve for 

imgaton use The s il is thin with rock underly ng it and wells are 

verv dilhcult to construct There is evidence that in former days' when 
the country around was rioher the Nat ves used to throw np s milar 
embankments, and that the large proprietors used to constrnot dams to 
1 old up tbe water, but these have now been let fall into disrepair 
ilr Ward in 18SS began to throw np a senes of embaokments or bunds 
of earth, and at present 30 such have been made tbe slopes have been 
■ i 1 1 # * * nd gras sis covering tbe aides As yet 

■ ■ - water has collected to be nsed for 

• • nltivated bnt tbe trees have grown 

« f a • mg dub grass ( Cynodon Daetylon) 

having spread co t derably It is said that the Station of Jbansi is 
cooler a nee these works have been made 


At Nawabganj near Cawnpore, I saw 220 hghas of land (1 Ityha EedsmtHos »t 
i acre) which ■ t years ago was waste ravine land under the Court Csvspow 
of Wards Aa enterprising Native became proprietor of this area, 
levelled it and then Is it oat to cultivators It is now rented at 
Rs 5 pet acre 

Again at Eta* ah (N W F), altbongb tbe ranno land there n converter! Krdsmattes at 
irtoa Fuel and Fodder Resarve yet where the ravines lead down to the E * w * h 
ijvtr (tbe Jomna) cultivation i» earned ont on every hit of land that 
offers itself and crops «ro grown partly on the soil washed down from 
thehgbn ground partly on the silt washrd up by the Titer limsneh 
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paces the first rest: of wafer list tskw pise* during tie rates were stopped 
by embacVcaat*, then tbe good soil m ght be co!)ee*ed mstesd of be n? 
wasted away iota tbe nrer, and not only would mors soil be available foe 
ct» fixation, bu* tbe water ought be beM up for imgttiog the bod. Rmnt* 
such as tbo=e at Eiawah. extend *11 along both banks of the Jumna an! 
Ganges men 

E Tf**Mt«tt3. There may be other waste land brides t sar and ravin** 

land tvhteh u capable of reclamation. 

LaS« itoi it I sxw with great interest *t Ba*i (Oodb) the 7,005 6» (Jiola as 

Blti | *' re) of land whi'h Captain Cbjpmsu had, with extraordinary energy, 

reclxiraed Formerly it wa* one c&«t lake in'o which the Ganges, when sn 
flood, poured each year Vthat Captain Chapman dil 'eras, to shot oat th* 
Gang** entire It by con»trte*ing * tcaisire embankoeat or land 7 rcTles 
long, *nd be then proceeded to pump the water tack into the rmr Thii 
wotk, began in 1673*4. is csw neatly complete, aad what before wai 
& lake is no* cu!tot*ble land thrown into the property kVith th« help of 
s* earn ploughs *td pnapisg engine* the land has been tUl*J. drained, 8nd 
also rtn-ated, and the soil, being naturally very rich, can gmtr apl-cdid 
crop* w thoot anr man ere 

EttlmaUsn d At Udbitu TbSm Eombar) a good deal of lard near the sea haa been 
land frees tS* reclaimed by embanking it io a» to keep oo‘ the sea. 

The enormous *tre ches of ** ehth " land > n the Punjab, notably near 
f^raa'A 6413 Hwhiarpnt, present a serious ptatlem in the way of r-elamation. Streams 
* a com? rn«tnng down from the hills, bringing at first aQt, but sooner or la‘er 
sand At fir*t the *e*ion tost he beaeSna], a* the good soil from tillages 
higher up u wxshel down, bat «oon the rand eoznn, and this is driven about 
with the wmd and the pool toil is covered and rendered oaenltarahle 
The land thus de**r ojed is called ** chub land. Some 30,000 acres of 
good but hare been epolt m this wav, and remedies Lare in vwa been 
scgsys*el The can*e assigned js, that the hill aides have been over-grazed, 
and the tree* »'on» the banks of the former streams bare been ent away, 
to that the snl is no* held np, and tbe streams, no longer confined to 
their course, have spread orer the coral ry The appiren'lj roost reasonable 
suggestion made is to close the hill wastra to grazing, and to let the a de* 
clothe themsslve* again with gra«s shrnhs sod trees. There are, however, 
disunities io the war of dealing with the “cbohs" under Chap*er In 
of the Indian Fore*t Act, the Government not caring to r sk the responai 
til tT of having to acquire the land («* they might be called on to do) some 
IO or 12 jean hence at /abo'oa* prices 

iiirstfi 72. 111 “ infestation of land rntb lam grass [Sacclantn 
la* i.Jl*™ 3 tfO!i/an<#n), with lunda {Saceijrun altare ), and other 
deep-rooted and Fast-spreading weeds, i» a matter fir rvbjcb 
there are remedies to deep and co ntinnons cultivation and 
stirring of the soil, also by hearj mannnng, and by leaving 
the weeds to rot, as well as by embanking and floodin'* tbe 
hod with water. But, unl-ss lhe«e steps be taken iQ°hand 
early, the evil may rapidly increase, and the land he pro- 
nounced oncnUnrable, Mr. Gollan, tbe Superintendent of 
the Saharanpar Botanical Gardens, pointed out to me tbe 
grass m the Municipal Garden*, Saharanpar, it is now a 
mass of di 5 grass ( Cyttodon Dattylon), bat had at first been 
infested frith Ism. By manuring the land heavily with 
mght-«oii and town refuse the faat gras3 had disappeared 
entirely. Mr. Gollan believes tliat this can be effected m a 
single season, and he instanced to me that the same thin<* 
had been done at Wingfield Park, Lucknow. 

I have myself seeu, in the Central Provinces, land that was 
within quite tec- at tunes ander colbration, bat which has 
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been alnndoned on account of the Ians grass I learnt tbat the 
rent had been remitted on this account, but I could not help think- 
ing that bad the raiyat* been obliged to cultivate their fields dili- 
gently, os they would have been, for example, m the congested *> 

districts of the North-West Provinces, the hans gr'ass would soon 
have been eradicated A North-West raiyat would have quickly 
been down on hands and knees and never havo let the weed get 
the mastery. Here, on the contiary, amid easier surroundings, not 
only was the cultivation le»s careful, but as each field was in turn 
abandoned the weed spread, and its seed was carried on to the 
neighbouring plots, while tlie tenant who should ha\o eradicated 
it at the beginning, rejoiced m the remittance of his rent It 
may seem a hard thing to Bay, but I fully think that, m cases 
such as this, the improvement of the soil will be mainly effected 
by the pressure of circumstances necessitating a better and more 
careful cultivation 

In the Madras Presidency I saw a quantity of land near 
Bellary infested with the weed Kunda (Saccharum ctltare), as also 
near Gadag, and along the Kistna river. The cultivators dig up 
the weed by hand labour, collect it in heaps and burn it. 

73 Of a different nature to the foregoing is the improvement 
of saline land or vsar, a subject on which much good work, energy, (war) 
and ability have been expended by the Government, and mainly 
by the Agricultural and the Irrigation Departments of the North- 
West Provinces 

Vsar land, as explained in paragraph 67, is land which is 
impregnated with soda salts to such an exteut as to make it unfit 
for growing crops A white " snow, " which is made up of these 
8odn silts and is termed reh, spreads over the surface of the ground, 
and cultivation is impossible Enormous areas, especially in the 
plains of Northern India are thus affected and in the North-West Exteni ior «»<- 
Provinces alone there are between four and file thousand square miles 5r*w* p ' b * 
of usar land In the Deccan and in the Southern Mahratta country, 
too, are similar large tracts. A strange featuro is, that, scattered 
amidst the barren parts are patches here and thero where cultiva- 
tion, and that, too, of a high order, is carried on Such crops as 
opium, sugai cane, wheat, castor oil plant, and cotton, all of which 
require a good soil and high cultivation, may ho seen on these 
fertile spots, standing out like oases m the 6alt-covered de«ert all 
around them How this has come about, whence the salts are 
derived, whether they are spreading in extent or not, how they 
may be checked, and how the land may be reclaimed, are questions 
which have led to many long enquiries and experiments to which 
I must here refer Already m 1874 the Irrigation Department of 
the North*We e fc Provinces set about trying to reclaim vsar, nnd in 
1877 a “ Reh ” Committee was appointed to investigate the sub- Tt«* b.s 
ject, and to determine the hu»a of future enqnwv Subsequently, 
experiments were commenced at Awa in 1879, at Cawnpore m 
1882, and at Aligarh in 1835 Most of these being still m pro- 
gress, I was enabled to vi«it them and see wtat had been done 
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74, Naturally, the first question for llie “Itch” Committee 
was, to say what reh was, and whence it came. Its composition, 
as explained in paragraph 67, is variable, but soda salts are 
always the mam ingredients, the carbonate of soda preponderating 
generally, at other times the sulphate of soda , common salt and 
ealts of magnesia and lime occui likewise TVhat accounts for 
the preponderance of one salt or the other on any particular area 
has not yet been shown. Different views have been propounded 
ns to how the soda salts ongmated. 

Professor Medhcotfc, who was a member of the '* Reh ** Com- 
mittee, held that reh was the result of the decomposition, by air 
and water, of rock minerals found m the soil, and that they were 
tho'e parts unassimilated by vegetation, and which were not removed 
by ram water. He was, further, of opinion that the upper layers of 
the soil were originally quite free from salt, but that conse- 
quent upon the destruction of forerfs and the extreme climatic 
cottdrtvoos that followed, aided by the introduction, of canal liti- 
gation, the salt was first dissolved and then brought to the surface 
Professor Medhcott, relying upon one or two analyses made at 
his instigation, regarded the canals themselves as bringing a con- 
siderable amount of salt, and expressed himself strongly to the 
effect that where canal irrigation came, there must, in a few gene- 
rations, be complete destruction by reh, In his view, reh, accord- 
ing!), was saline subsoil water 

DUMwna Other opinions found expression in the "Reh” Committee, 

au«i«Tio»» Sir Edward Buck attributing the appearance of reh to the 
presence of a series of depressions, the salt from the higher parts 
getting washed into the depressions by the first shower of raiu , 
thus the higher portions migbt become culturable, and the depres- 
sions infertile, owing to the reh 

opinion# of (he Finally, the Committee came to the general conclusions that 
CojomittM re ^ was the result of evaporation in a dry climate, that it would 
make its appearance if the water-level were raised , that it spread 
to a limited extent by surface washing, that its occurrence was 
concurrent with that of an impermeable surface , and that canal 
water did not itself bring the salt to the land. 

Reviewing the facts brought out, it appears to me that there 
own couc?u»loo» is not sufficient evidence for believing that the canal water 
actually bungs tbe salt to the land The analytical evidence 
on which the assertion is ba«ed is neither strong nor consistent j 
the amount of solid residue per gallon m some of the analyses 
of water quoted is about 28 grains, a by no means large amount, 
while m others it is given as only 11 or 12 grams per gallon. 
Analyses made by myself of canal water from the Cawnpore 
branch of the Ganges Canal gave only IB grams per gallon 
of solid residue, containing less than 2J grains of soda 
salts, while that of water from an adjoining well showed 72 
gramB per gallon of solid residue and 40 grams of soda salts One 
would expect the well water to cause an efflorescence of soda 
salts rather than the canal water, but this was not the case. 
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Again, it canal water were the real source, it would not, to ray 
mind, explain the fact that the composition of reh \ancs so much, 


soil, but collected probably ra depressions below the surface, and left 
as a deposit, just ra the same way as a bed of phosphate of lime or 
similar mineral deposit Is formed, or as a bed of sand, of gravel, 
or of clay, is found. So long as tbe surface was covered with 
trees and vegetation there would bo less capillary attraction, bnt 
with the denudation that ensued would come the “ bating ’* of 
the surface , where this surface was clay, capillary action would he 
much increased. Without moisture, however, the salts might 
remain harmlessly below but if we now imagine canal irrigation 
to be introduced, there would be present the two forces requisite 
to bring the reh to the surface, vtt , the water to dissolve the salt, 
r e, such as the sun, to beat down 
and to draw the salt-holding 
■ by the capillarity of tho clay 

account for what lias been often 
ouserveu, vt~., uiai ren occurs iu impermeable clay 60 ils, and but 
very seldom on sandy soils. I incline, therefore, to the belief that 
where, amidst utar, culturable spots are found, it is either becau«e 
these ale spots where there 19 no reh underlying, or because, on 
account of the occurrence of a sandy rather than a clayey topsoil, 
capillary action is not so strong at that particular place The 
same result of reducing capillarity would be effected by cultivation, 
by manuring, or by the growth of trees, shrubs, or gra'S. The 
fact that such measures as the above have proved tbe best in the 
endeavour to reclaim usar land givps considerable reason for be- 
lieving that their removal has conduced to its existence. 

The variableness, not alone of composition, but of tbe extent of 
tbe action of reh, is another reason for considering its occurrence 
as local, and not as coincident with the distribution of canal water. 

There is what is called " very bad ” u»ar , there is nlso other 
which, though salty, may be fairly easily reclaimed, and the«e are 
often found ra close proximity to one another. How could this 
be unless the deposits were local, i c , unless there were more salt 
in some spots than in otners ? Nor would it be consistent alto- 
gether with a theory that attributes its occurrence solety to the 
incoming of the canal water. Canal water, I have no doubt, sup- 
plies one factor Decenary to bring reh from below to the surface, 
but I do not at all think that it directly brings the reh, 

75. Passing next to the experiments made for tbe purpose of ^umMioaor 
reclaiming «jar, 1 must briefly note these. *•»» 

The Irrigation Da part me 
MSM in tie Altearh and i 
three arras treated aa plants 
holes, 4 feet deep, filling i 
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At £b»t& there ar* al*o three ires*, and here tbe most screenful plan has 
been to embank land and to mn n al water and *Dt orer it for about four 
mon*hs Tie** areas ms y cow be de*eriVd as re-!aimed, as they hate been 
let out for cultivation Still, it is held that tie eapisdued raice of tbe im- 
prtred land baa cot covered tbe expenditure. 

Uot In 1^79 expennrents were b»guu at Aws by tbe Agricultural Department 
11 c ' e ' of tbe A* *W P Here tree-plan tic? was cot tned, bat cnlr simple erelw ire 
ted exclusion of erasing Although tbe experiments came to a premature 
end, owing to tbe Awa Es‘ate falling oat of Gorereinent band*, they 
implr - -* * **-.* * - « — T - i> — s » — V *f -! — s 


Following oa tbe*e lines, tbe Agnralhsral Department started fr«h esyen* 
cents in ISSd it Juki, and also at Amraoxu, near Cawnpore At the fortner. 
* np'e enclosure was adopted for the preservation and extension of tbe natural 
grasses, and. on e'erated spots fc«l and fodder trees were planted. The 
grasses have dendedlr inspired, and tb* as cues* of the trees has been fair 
S nee 1S*3 Mr Doth e hss bid se’ee'ed spit* under L-s observation to aee 
wba‘ ehanges take p'aoe in the hertase Tie be'ter g-a**e«, s-ch as ;a*eira 
(Jndrvpoyon onnulalv*\ tnvsrl . ~n.. _ 

eeneXroidet are gradually replaci •' . , 

'I i* 1* • . .«••■■ • m i a . 

• ■ ■ I* t ■" S ■ s: ■ • s 

■ • ■■« •* *■ - Wit nearly bare, a cd 

• ■ " ■ ‘ ‘ . i • ■ ■ doobtfcl if a fair 


embanked fields before tbe rami race, and so beta cp the sr»*et j n th»rn 
when it had soaked m, be ploughed and manured tbe land with the dung of 
b s cattle and abeep, acd then sowed nee If tbe n*e took a winter crop 
followed, and this was the fes* of reciunahon. In this w»y one-half of the 
farm has already been reclaimed ind let at Es 8 per acre. The total cost of 
rec’amaiioa has teen Rs. 2,00?, and tin sum Mr Holdereeas, tbe Diree'or of 
Agriculture, ertimVes will past heeleared A pleasing feat are is that land 
lord* (reetiadars) around are begmmrg to trv tie experiment themselves 
Immense credit « dae to Mir Muhammad Husain for tbe way tn which be 
devised and al'o ca ned out this experiment, eertamlj the most hopeful of any 
yet attempted m the reclamation of trsnr 3 

Mesahme, in 1«S3, further experiments oa % large scale were initiated 
at Gnnikraa and Chberat. rear Aligaib. At the former there are 71S acres 
and these are treated like theJuhi enclosure, cattle being kep* 0 {? and the 
grmes leicg Mt to tbemrelres- Mr Dathie now has tbes» aVo under 
olMTtsion Aar wn [Sjvnlol** fall.dtt) „ the pnneim! era, a 
Eneio-ure u effee 4 *! by a smau ditch and mound only, but it is o«te 
enough to make a marked difference t*‘ween the fc Jr e pl.m outside and the en- 
elreed part, in whuh U‘*er tie trass grow* thickly, the letter grasses low- 
ever, are only very slowlv rcplacmg tie mtsr grasses. In tbe hcLows dub gran 
fCfaodoa 2)<t c^ylon.) begitu to come * 


littla nation of SaUy h<i+d {ttiar). 


At Chherat there are 212 acre* One-half 5* left to itself, like Jnhl, and 

, „ l| m \ pi'*— f | a -I . _ .) jlttr ^]fi«iM IUa *.ta«< a f (| fliAlf 


more particularly that there were numerous anthils inside the enclosure, but 
none outride On these hills were gathered the glumes of the gr&sse*, doubt- 
less adding more vegetable matter to the soil, as well at loosening it. On com- 
parison of notes that had been taken, tbese aut-billi were found to bars moved 


fort! er barm However this may be, I believe that it is from these raised 


in me bops ot extracting me salt irom tee toil flat one bait ot Ubberat baa 
been more recently worked on the lines of Amramau, and different methods of 
reclamation have been tried Thus, 35 acres, on which the salt was two to 
three mobes thick, were surrounded with an embankment, and the rain water was 



reared Yet another portion bat teen flooded from the canal, and the water 
held op by embankment , reclamation has gone so far that some of tho 



Another plan of recUnntion tried lia9 been that of manuring 
heavily with night-soil. 

At Narainnnr, near Cawnpere. Mir Muhammad ITmam took np 10 acres* ilXsratspar 
of wear land four years ago, aud trenebed night-soil in it before the rains. JV** “ l<M 
Mounds were nut ronnd and the rain water held up. After ten months tl e land ° 
w*s let to a cultivator for Rs 20, and Ri 40 was offered if a lease for six year* 
were granted Here canal water was available Of this land there were S00 
twres in the neighbourhood 
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e it Per* Again at Dera IsbmiI Khan it w«« founi tint l! e “ Ottlay plan (digging 

oat tbe soil to a depth of about IS rnecos spreading night soilta the pit $ inches 
wt&n gutto L tblc ^ j,^ pn K1 f t njr tha earth bj-h and l«re31 ng the whole, subsequently water 
jng it) got rid of the ialar or saline efflorescence 

Lastly, I have to instance other attempts to deal with t nar land 
by growing trees upon it In the cn^es given so /nr the snc^e s 
has not been a marked one, though it his been shown that they 
will grow, as also grass in abundance, if enclosure be resorted to 


r At Ktfvt In the Kaparlhala State there are DODO seres of l*nd w Phagwara ta/itil 
iHUIjr < *iA- i- t n'" "" * l U- ««— - or ii • *e«e ^ < «•<*«•* 

tag Hit t tei t ,, 


sho U I think be more tsttae rely grown on ut&r land and there s»eros to be 
no reason why the Kapurthala plan should not sacceed elsewhere 

eommsry ct 76 To summarise the exp“nment il work done on the reclam-v- 

tion #wr« It seems thoroughly established, firstly that by 

TOisw« » «» i simple enclosure and esclosjon of granng, gras® (probably K#i»r 

SdSqi m grass only at first) will establish itself, and cover even the worst 
places, that the gras es will slowly improve, and trees may be 
fairly successful Secondly, that br covering mar land with a 
thick coating of canal silt, and then flooding it (as is done in 
Egypt), it may al o be reclaimed Thirdly, that by enclosure, 
feeding off the gra*s, embanking the lind, allowing the ram water 
to be held np omt, th°n ploughing and manuring it, it can be 
rendered cnltmable Fourthly, tnat the same may be done by 
heavy manuring with night *fOil where water is procurable 1 here 
are difficulties to be encountered m every case, such as that of dis- 
posing of the grass grown , tben canal water and canal silt are not 
everywhere available, nor is there sufficient night soil or other 
manure to warraut the outlay involved in reJaiming But it seems 
to me that the plan of embankment and holding the water up, as 
well as manuring the land with stock pnt on it, is fea-ihle every- 
where "Wl ere silt-laden canals are at hand, they could he ran on 
to tbe land, for they would be m a silt hden condition just at the 
time of the rains, when they ore not so much needed for the irriga- 
tion of cultivated land. As to the grass difficulty, this might ba 
overcome by making the grass into silage The difficulty with 
hay making is that the grasses that grow often come daring 
tbe run/ season, when they cannot always he made into hay, 
but if made into silage, simply stored in pita dug m the ground 
tbei might afford abaodant succulent fodder for cattle Lastly* 
where trees are grown, the best plan » to have a rapid 
^accession of quickly growing trees or scrub, rather than to 
try and obtain trees of ony good size , the dhdk ( Butea fron- 
ilota ), as at Kapurthala, should also be much more exteraively 
tri d 

Suggestions have been made in tl e past that subsoil dram 


fl 


]l<t UmaltoH of Sdty 1 e*J (w«) 

ape will be foun 1 the onlv wit to core u»ar, but 1 can Iwnllj 
look upon this as a practicable remedy in India 

Taking what I lave seen, b< th of tho occurrence of mar 
la, a and the attempts ra-ido to rcc'aim it, I bclicro it to \ c 
concurrent with tbe existence of an JmfvrmMble comm o * of 
tt e soil, conducin'! (a» cH> docs) to increased capillary sell n , 
and thxt improvement of Fuch toil will bp effected by any meins 
winch tend to alter this impermeable condition, cither by forming 
a fresh and lighter surface, such as is done by the finely dull il 
etna! silt, or bj breaking it np, as u done by tho growth of crass 
or trees, or by manuring and ploughing The formation o! regu- 
lable matter on tbe surface is, I believe, most important, an 1 tl n 
covering of the foil with grass tends to decrease that " baking ' 
of it which, a3 wc have Been, is one of the most powerful agencies 
at work in caaaing tth to appear 

A good deal has been said, notably by Mr, Holdcrncss, tli« 

Director of Agriculture for the J«orth-1\est Provinces and Oudh, 
as to the result of the experiments not having been a finan- 
cial success on the whole To my mind a great deal too much 1 as 
been made of tbjs aspect, not that it is net the ultimate test of 
success, bnt because it should be remembered that until tbe effort 
has emerged from the experimental stage it cannot be fairly put 
npon its trial So long as experiments are being tried, expeo lituro 
is made upon a great many things which have to be abandoned 
later on , experiment should be for the purpose of seeing teht eh one 
of a number of different plans that have suggested themselves stems 
to give the btit progpeel of success, bnt not until this has 1 ceil 
reached can the system itself be fairly said to 1 e on its trial It is 
a remarkably promising omen tnat Mr Husain has been able to 
show, even in the initial stage, such success as has been attained 
at Amramau, and to him very great credit is due 

Not long ago it would have been said the utar could not bo 
reclaimed at all and to show that it can be is in itself, a most 
valuable fact That it may uot at present pay to take up mar 
land and so reclaim it, is a matter affected by present condit ons , 
hut there may come, ere long, a demand on tf e 6oil, owing to 
1 ressure of population and spread of cultivation, which may call 
lor even usat land to be taken up, and then it may pay well to 
reclaim it The experience gathered from past experiments will 
then supply the necessary guide, and a financial success may well 
result 

77 The reclamation of land whether it be ravine land or utar g,o 

lind, must as indicated in the foregoing pages, come mainly from m*, n^u* 1 * 1 
Government agency In a few instances the Native proprietors 
may follow an example set hut tl e initiative must come from Gov- 
ernment, and from Agricultural Departments in part cular Tbe 
improvement of land infested with kant grass and other weeds is 
j art of a better and more careful cultivation, 

78 In reference to the reclamation of utar I have 

my surprise at this enquiry having been earned out without 


help of an Agricultural Chemist Such a man would have been 
able to reader very considerable help, and to have prevented many 
mistakes and speculations from being made To take a single 
instance — when remedial roeosmes were attempted it should cer- 
tainly have been ascertained (as could have been done readily by 
chemical analysis) what amount of salt was piesent originally m 
the soil, and how much salt each lemedial juoce?s had succeeded, 
in the end, in removing Jt is still unknown in what quantify 
the salt exists, and m what omoant it will he inyauous Such nn 
example as this constitutes a stiong claim for having agin. nltural 
investigation in India earned out with the association of an Agn» 
cultural Chemist 3 do not say that the pre«ence of such a man 
would, cf itself, enable the reh question to be solved, but I am suie 
it would very greitly aid ihe enquiry, and no such enquiry should 
be cairicd out without the assistance of an Agucultuial Chemist. 
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CONCLUSIONS conclusion* 

79, The differences which are directly tiaccable to the varying 
nature of soil are, like those resulting from climate, not capable 
of elimination either by tbe people or by the Government, they 
can onlj be modified to a certain extent Any improvement of 
agriculture in this connection will bo achieved by— * 

(1) increasing, m dry tracts, the supp'y of water and, con- 

sequently* of moisture to the soil , 

(2) increasing the manure supply and enriching the poorer 

soil , 

(8) experimental enquiry and the scientific study of soils and 
their treatment 

The mam work of the above mnst fall upon Government , for 
the people will only in a few cases, at best, follow the initiative 6et, 
nor indeed will they have the means for so doing The thud part 
or tbe introduction of Western Science, must also com* from 
Government alone. Of scientific study of soils in India there has 
been almost a total absence in the past, and experimental work, a* 
in the reclamation of usar, has suffered m consequeuco I regard 
the problem of the possible exhaustion of the soil, under a conti 
nuation of the present system of agriculture, as one which the 
Government will have to meet by devising measures for increasing 
tbe manure supply of the country Good work has been done by 
tbe Agricultural and Irrigation Departments of the North West 
Provinces in the endeavour to utilise ravine land and to reclaim 
utar land, and encouragement should be given to the con turn 
once of this work of enquiry. 


RECOMMENDATIONS rtcoim 

ATI 0 NS, 

80. I recommend — 

The increase, by means of Irrigation, of the water Supply 
to dry tracts. 

The increase of the manure supply to the soil 
Tbe instituting of Enquiry to ascertain where such meainre* 
ore needed and can be earned out 
The continuation of Experimental Research, aided * 
cal Science. 
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chapter vi, CHAPTER VI. 

W*ra» WATEK. 

81. Water, in one form or another, is indispensable to agricul- 
ture, and in no country does this relation acquire greater signifi- 
cance than in Indn. So varied, however, are the climatic condi- 
tions met with is different parts, that each dust be considered 
by it*e!£ before any general conclusion can be arrived at as to the 
sufficiency of the rainfall or the peed of supplementing it. Not 
only climatic bat geological features also null determine the need 
and the mode of farther supply. This supplementing of the 
Gcgcnldirlt oa natural rainfall may, broadly, be called Irrigation. In this sense 
«fer#nc« to we may consider India as divided into three great areas 

frrlratfun 

requirement*. 1st. Where irrigation is not needed. 

2nd, Where irrigation is highly desirable, 

3rd. Where irrigation is absolutely necessary. 

»iri«ion into 82 The first division comprises districts where there is an 
abundant rainfall, these are protected thereby from drought ami 
non* famine; such regions exist over Rurmah, Assam, Eastern Bengal, 

along the sub-Himalayan range, and id the Western GMts. 
In the Central Province al«o, and over a great part of Central 
India, 3 sufficiency of rainfall is aided by the presence of a black 
soil which retains that water firmly, and to which the supply of 
irrigation would possibly be even harmful. 

The third division comprises the driest tracts of all the regions 
of lowest rainfall, such as the and plains of parts of the Punjab 
and Rajputana, with nearly tbe whole of Sind In these, while 
irrigation is an absolute neeoj ity for the carrying on of agricul- 
ture yet iu respect of being subject to famine they are safer than 
those of the second division, this latter including all those districts 
where the rainfall is uncertain and variable. The reas >n of this, 
as explained in Chapter IV, paragraph ii, is, that where rainfall 
is low the roifat or cultivator will never try to grow a crop nnless 
lie has a certainty of water, whereas, in parts to winch sometimes 
rain comes id sufficiency and sometimes not, he is tempted to 
risk tlio growing of a crop, and shonld the rain then fail, the 
crop may be entirely lost. It is these districts of uncertain 
TifMrioa* rainfall that are the really "precarious ** ones, and here the fear 
Kta on of famine Js almost ever present. They are the tracts which are 
s»i»u.ix*» ! ,l * 1 1 ' *' ^ >/ extend over n great 

* " ' ■’ 1 ‘ ‘ Deccan, and Madras, 

■ ■ ’ 1 80 m these precarious 

tracts that Government have devoted such constant efforts and 
that bo mac h skill has been exerused by the Irn gallon Depart- 
ment in particular. 1 
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83 . It is mil trw to rortrirs* » 1 ' f ‘JT~ c! 
met with in Wo, .nd, 'bt, to .W W i-rx‘.-= 
in cWrocfr .nd bow it. .Tt'T.o u Midj®/: -i 
physical condition* and gecl'-g'wl frrtcre* c. tt* to: jy. 

fa) In the 6rrt r’*« '* l -“ ■K*it<e// # aVxsiszt . 

been already cade to this >n 1^ (Cl. 

The tfari-cofctrci p»d« cn ih* Ka = f *-l Map tr» 
o! heavy ra.n, and rt thus »•■=•»* y r- 
drought. Under the *i=e hid in- ha • l~s t='t* 
the wrter KtMSi&g Made crtie-^M, wbe-re, Vw, 
gatton if cot called f~*. This so-1 errri th* 
coloured free* on the Gcc , '^tcal May. 
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sate). 

tioi* 

from 

n~i 

im- 

pxrts 


The above districts may be co-ndered u " p'd/^t/d,” and 
as cot requiring farthe* trpgati n. 

(6) After this we may late tho»* dirtn^! which don't require <u i.n^u 
irrigation, beeans* they are tnwdaftd by nrerr, crV^S/T** 1 
which, though cot mandated, yet denTe •uS'iett 
moisture from rive's tn tbrr proiici'y Tertian of 
the latter hare b^m given in the t'vdi along nrer 
beds m the Punjab Inundated tracts are found also 
' in many parts' of the Punjab, for inttan~, at Multan, 
where the country beside the mer banks u often 
flooded to the extent of nx or eight rail**. Again, m 
Gujrat (Punjab) and o‘her tracts along the foot of the 
hills there are large areas whieh are annually inundated 
by mountain streams bringing til* down with th*ra. 

The rainfall is insufficient for the crops, and the spring 
level is too deep for irrigation wells, so tb* flood 
watere of the torrents that issue from the hills are 
turned out of the beds of the torrents by means of tem- 
porary dams erected m the beds, and are thus poured 
on to the slope of the country The latter thus ac- 
quires sufficient moisture and alto a renewal of silt 
more than equivalent to ft manuring An instance of 
a dry tract such as this is Shabpur, b»tw&«n the Indus 
and the Jhelnm. 


(c) Next are the canals (<) Cutis uA 
These may be classed under three heads —(1) Tho r,TW '* tl * M * 1 * 
perennial cana/s from inoie-fed ntert, found, for 
instance, m Northern India (2) Inundation canal$ t 
available only while the nver is id flood The banks 
of the nver are above the level of the surrounding 
country and the flood waters are earned off from the 
river This js, accordingly, a rainy season supply 
, only. Such canals are met with in the 8oatuern 
Punjab and lft Sind, (3) Cana ft or other ehannelt 
from firm that are not tnoio»/ed A dam, or 
“ament*’ as it ia technically known, is thrown 
across the bed of a nver, and the latter is turned 
into a lake, from which it is led into 
canals and distributing channels. In th j way 
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autumn find winter supply is obtained. Of this 
nature are the channels off the Caumi, the God li- 
ven, and the Kistna rivers, in Madras, 

(d) The next system is that of wells, the most widely. distri- 
buted one, but seen principally m the alluvial belt of 
the Ganges plain, and notably m the Doab (or two. 
river district, i.e., the country lying between the 
two rivers, the Ganges and the Jumna). 

(<?) Then follow the so-called " Tanh, }} principally found m 
Madras, wheie the ground is rocky and the country billy 
or undulating. These are really Jakes or reservoirs, and 
are constructed by putting dams across depressions or 
valleys. In them ram water js collected for use m 
the dry season. Some aie also fed by Jungle streams 
and rivers as well as by ram water. They occur, further, 
_^nJRdjputana and in Central India. 

(f) Lastly come th« S^S^OV^tajifrs or ponds which are dug 
m the earth whenever the sojI is of a clayey character, 
and setve to bold the one year’s supply of ram water. 
These ponds are met with m Western Bengal, the 
valley of the Ganges, as also m Madras. 


DMittotton at 84. On referring to the Geological Map, sufficient reason will 
prtioa*«oldiU be found for the occurrence of the particular systems m each pait, 
tMtnferito tI,e *®il of the north (coloured brom on the map) lending it* 

ccrontry eelf rather to canals, wells, and shallow ponds, and the rocky ground 
ODoiogicsii m*p, of Madras (coloured red on the map) to the so-called “tanks, ** as 
well as to channels, whilst the central, or black cotton-soil portion 
(the part coloured oreen) needs neither particularly. But the 
vp--*—-* 


down, for wells, and this part, including the Pnnjab generally, is 
essentially the region, for canals ; the central part, the North- 
\\ est Provinces, is the well district par excellence, though supple- 
mented here and there by canals , thrn, coming to Bengal,-— m the 
* * 1 *■*'** 1 tanks, and mainly where clay 

to be retained, Whilst in the 
nongh, and cauals would be 
oht of place and hven do harm. In Madras the Uoderlyine rock, 
i- \ i tux. a j {j *r t »- i . - 


and cah be i&sity ’obtained shallow (Veils of, say, 10—20 feet 
depth. This is the case, for instance, at ftdreill/i Next may be 
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one where the water lies deeper and is less readtly obtainable, and 
canals may be called tor in addition Such is found to be the case 
m the Doab, where wells are 20 — 30 feet deep. Lastly, may come 
a legion situated on a central elevated ridge of the country where 
the wells are too deep to bo profitably worked ; the water ib often 
brackish, and canals are the only available menus of irrigation. 

This is the case along the Jumna nver, the wells being 80 feet 
deep or more, and the water bad 

I have set the=e points out, because without hearing them in 
mmd it is not possible to understand the considerations that have 
to be taken into account in providing for the irrigation of any 
tract, nor yet to grasp the point of what I wish particularly to 
impress, vtt , tho necessity of careful enquiry into the agricultural 
requirements of each separate district and the best way of supplying 
these. 

. 85* Before dealing with particular points connected with each The^eitwoik 
class of irrigation, in Jl 7 . ■ ' ’ . ■ . * ■ ■ 

may possibly he effect . ■ • ■ • i ■ " 

make, by saying, at 1 , ■ . ■ •' 

C . 1 1 . . " ’ 1 '* ■ ’ * . T * . . ’ man- 

: ! -. i work, 

• _ ■ i ion of 

■ . . . ‘ 1 mntry, 

both for protective purposes and for the improvement of its agri- 
culture, shows how deeply concerned they are in the well-being of 
the people. 

F — Al -*- — 7 1 *- — ;* - *• rs — *- * p ‘~ents, be they 

!■ < 1 . - • ’ to mistakes 

. 4 where harm 

trather than good has rosulted, I prefer, and’ think it is but right, 
to acknowledge the vast work done and the euormous benefit that 
has accrued to the country generally as the result of the attention 
which Government have bestowed on this great subject of Irriga- 
tion. It is hardly necessary even to ask that the operations should 
he extended, for both Government and the Irrigation Department 
are fully ahve to the necessities, and will not fail to avail them- 
selves of every opportunity for extension of their work. 

86. Per at at al Canale. — It has been ex phtned that ta certain rmonui 
parts, for instance, the Western Punjab, the rainfall is very c “* 1 *- 
meagre, and the water-Iei el is 60 low that wells cannot bo sunk 
profitably ; hence the canals from snow-fed rivers are the only 
means of irrigation. I cannot give a better instance of the change 
effected by the introduction of a canal to a dry, and tract, than 
what I saw in the course of my tour through tho conntry lying 
around Multan in tho Punjab. The Sidhnai Canal hss been mum no- 
brought hero, and now, wherever it spreads its arms, fertility and £££££**,£** 
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occurs, or where water has lodged m a depression, that there is 
i]«D« 0 eUi tBnit any cultivation at all , but where the water can reach, agriculture 
of e»»»n flourishes On one side of the railway line, as I travelled from 
gfc.*- Multan to Rashida, the Sidbuat Canal spread, and cultivation was 
°* all around , on tbe other side of the line there was no canal, and 

the land was entirely bare, save for a few stunted bushes No one 
could see the contrast presented, without being deeply impressed 
by the great good done by canal irrigation This scheme was 
started in order to take settlers from the congested districts of the 
Punjab (Lahore, Amritsar, etc ) It was estimated that 64,000 
acres of land would be required, but already 110,000 acres have 
been let to cultivators, so that the canal has been very successful 
Other instances which particularly struck my attention, as exem- 
plifying the beneficial effects of canals upon agriculture, were the 
remarkable development of market-gardening around Amritsar 
(Punjab), the ontcome of the Ban Doab canal , the sugar-cane and 
rice cultivation at Hospet (Madras), which has entirely developed" 
since a channel was taken off fiom tbe River Tungabadra , and the 
sugar -cane cultivation around Poona 

When speaking of wells I shall have occasion to point out in- 
spects m whioh I consider that cultivation by means of them is 
superior to cultivation by canal, bub it is necessary to point out 
that it is only in a very limited region, mainly the Doab, that the 
prfm.ry n«» ot two systems really come into competition What is requisite in 
*”*'* extending canals is, to take them primarily to those districts 

which have no other available means of water supply, but not to 
supplant an existing cultivation carried on by means of wells or 
tanks But where these latter means are insufficient, then canals 
may do a great work m supplementing the Bupply. Tbe mam 
object 6honld, however, be to carry canals to the parte where 
agriculture must depend upon them alone 
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87. It has been urged against canals, and with some mason, 
that in some cases they have been brought where they were never 
needed , that they have been earned aoross the main drainage lines 
of the country, and have obstructed the natural drainage, 
besides raising the water-level, causing the spread of the 
aalino efflorescence known as rei, spoiling the wells, and 
bringing fever and ill health to the population affected There 
have been, and always will be, amor complaints of the occasional 
harshness of higher, and the corruption of inferior, canal officers 
But, to my mind, all these objections sink into insignificance be- 
fore tbe grand work that has been done, and that is now being carried 
on tn the light of the experience of the past Were but the culti- 
vators to use tbe water with anything like the care with which it 


t 

tion and of distribution — bat they are now careful to avoid these 
»a far os possible, and when extension of canals is made, it is only 
after the agricultural circumstances and needs of the districts 
have been considered, in order to determine whether they ought 
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to be served by canals or by wells, and in order to construct the 
canals so as to give distribution of water over the widest area 
possible 

88. I will noM consider the several objections taken to canals. 

The first is, that canals have been earned where there was no need »b«i notr« 
of them. A colour is given to tbts objection because, in order to 11 
reach tracts where there is no other means of water supply, canals 
have sometimes to pass through distnets already provided for; 
still, it is quite true that canals have been brought unnecessarily 
to some parts ef the country In the Cawnpore district of the 
North-West Provinces there are many villages along the line of the 
canal, like Rura, which ought to have depended upon wells, and, 
indeed, were partly supplied with them , but now ouly the ruined 
remains of the wells c : f * 1 - ’ ’ * - 4 , 

and had no masonry 

when the wator-leve * 

canal. Unit tins is , . 

I made special enqi ■ ■ 

destruction of wells undoubtedly occurred at first, yet the water- 
level soon became coustaut, and wells can now be easily made 
without masonry What really happened was, that when the 
canal came the cultivators relied entirely od it as the easiest means 
of watering their fields, and bo they used the water wasteful!?, 
and allowed the wells to fall into disrepair It is only when the 
supply of water runs short, owing to the spread of irrigation over a 
wider area, that the raiyat begins to get economical in the use of 
canal water. In some instances, indeed, the canals have improved 
the wells by raising the water-level and making the supply more 
accessible Still, there is undoubtedly 6ome reason for complaint 
that canals have been carried where they were not required. An iatu aau 
instance of this is seen in Oris'a, where i canal was started m 
i860 ns a protective measure, after the famine that occurred there, 
but it has never been wanted since, and has not only been unremu- 
nerative, but has also done positive harm to the country by 
interrupting the natural drainage The upper part of the Western 
Jumna Canal is, similarly, not a success. Both in Bebar and m 
the Bombay Presidency there are canals which, in so far as they 
have not paid directly for their construction, have been called 
“failures ** But this is not a fair view of looking at the question, 
and no one who has had experience of the loss of human life and 
of cattle m past times of scarcity, and will contrast it with the 
protection afforded by the canals now, can for a moment donht the 
wisdom of constructing these very canals, although the expendi- 
ture may not have been directly recouped Nevertheless, in 
districts where wells can quite readily be dug, their extension 
rather than the replacement of them by canals shonld be sought. 

In the Cawnpore district I have seen the wealthier cultivators 
constructing masonry wells, although they had the canal flowing 
past their land They were, however, situated near the termina- 
tion of the canal, and knew that the supply of water was preca- 
mu* becau<aofso much being used higher up the stream. But 
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on their wells they could always rely, and so they preferred to dig 
them rather than to trust to the canal. 

Comtrnetioa ai 89. In distnct situated near the termination of a canal, and 
(wmSlirart where consequently the supply of water mast be uncertain, it is 
mosIj worth considering whether reservoirs might not be advantageously 

constiueted which would serve as storage tanks for irrigation pur- 
poses At Cawnpore, during the hot season, I Saw the crops of 
some Kachhi cultivators which were being quite Turned owing to 
Want of water, for, although the ranal was witbm a 6 tone’s throw 
and water was passing down it, there was not sufficient water to 
allow of the outlet to the cultivators' fields being opened ; never- 
theless, the stream, then flowing two feet deep, shortly afterwards 
found its way again into the nver, and its beuefit was lost to the 
land. Had there been a reseivoir at the end of the canal, or same 
system of small tanks in the fields themselves, which conld bo 
filled and drawn from as required, less entire dependence could 
have been placed upon the uncertain can'll supply. 


Cau nil have 90 The second objection urged against canals is, that they 

ib»Stn«i w,rt have interfered with the natural drainage of the country, and that 
cwMdultuio, ky raising ihe water-level, they have brought fever and ill-health to 
to populating the people. This, again, i> a charge which has much to suppoit 
it , but the Irrigation Department is fully alive to the necessity 
of avoiding these e?ile in the future, accovdmgly, new canals are 
now aligned with greater care. Villages m the htah and Cawn- 
pore districts of the North-West Provinces, others m the Delhi and 
Kamal districts, as also some along the Biri-Doab Canal in the 
Punjab, are known to haio suffered from excessive caoal irrigation, 
and to have become unhealthy ou account of the faulty construction 
moI/utS**” m of canals, and a reduction of assessment has, m consequence, had 
to be granted This subject opeus up a very senous problem for 
consideration. Are the people to bavo the land left dry, and the 
climate healthy, thongh they themselves may suffer and die from 
the inroads of famine, or are they to reap an abundant harvest 
at the sacrifice of health ? In other words, are they to drop 
off one by one by slow degrees and unnoticed, or are they 
to be swept away m numbers at a time by famine ? This is, 
to put it plainly, the position that has to be faced The verdict, 
it seems to me, must be the one that actuated the appointment of 
a Famine Commission, nod also their subsequent recommendation 
that, the preservation of the lives of the people being the chief 
concern, the causes which stand out most markedly us sweeping 
-the population nrray wholesale must be first combated. Beyond 
* *' * . 1 ' ' f • ■ e the exercise 
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‘ 9 introduction 

* 1 . *. drainage is, 

- ■ > ■ V ■ • India, andfor 

the purpose of merely reclaiming salty land ( usar ) is hardly to bo 
thought of, bat where the hvc3 of the people ore concerned, nnd 
when there is undoubted evidence of the depopulation of water- 
logged districts, 1 do not see bow tho issue can ’bo long delayed. 
At all events, I thitik that eubsoil drainage should he thoroughly 
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put to the trial, in order to as'crtain whether it can be carded oat 
successfully on a large scale 

91 Other objections to canal irrigation follow as consequences other objection 
of the two main ones already noticed It has been mentioned 
that the introduction of canals has been detrimental to exist- 
ing wells But it is urged also against them that they have caused 
the spread oE the salty efflorescence termed reh ( see paragraphs 
67 and 74), in districts watered by canals I endeavoured in the 
last •chapter (paragraph 74) to explain the part which canals srmdoiri*, 
play in the production of reh, and to .show that they supply the et0 
water necessary to dissolve the salts that lie below the surface and 
enable them to be Drought to the surface by capillary attraction 
I have pointed out, however, that, by flooding the affected land 
with silt laden canal water, a remedy can be provided, and the 
injured land be practically reclaimed by means of the canal. 

92' PT/ ' T " the lunnfloUon 

perenm and c * n ‘ la 

rainlo«9 the 

water serves rather as a substitute for rain than as a fertiliser 
In the case of the Inundation Canals, on the other hand, the 
silt-laden waters of the rivers are carried at flood time to the higher 
lands, and thus afford greater benefit to districts were rainfall la 
deficient As their name indicates. Inundation Canals are of use 
only in the rainy season, and they are taken off from rivem the 
banks of which are above the level of the ourroumhng country 
Such canals am met iulh principally in the Punjab and in Sind 
This system was in vogue before the time of the lrnglish occupa 
tion of India, and many of the canals were contracted and worked 
by the Natives themselves 

93. Canals or River Channels from Sjirtng-fed Rivers — iu»«r-<h»nn t j, 
TbeBO occur principally in Southern India, and do not differ 
except in their origin and methods of construction and dis 
tribution from the aforenamed snow.fcd canals It has been 
often pointed out that a great deal of water is allowed to pa««ibuitr or 
flow down themersof Southern India and to find its way into 
the 6ea, whereas increased means of intercepting it before it 
reached the sea would result in a large amount of water ibeing 
saved for irrigation purposes Mr Nicholson, in his “Manual 
of Coimbatore," pomts out that much good might he done by 
storing tbo water of groat rivers in reservoirs, and that it would 
not only supply irrigation, hut would prevent a source of danger 
to tho districts below, which arises from tbo sudden rushing down 
of the nver at the beginning of flood time In a Report on the 
Condition of Anantapur Mr Nicholson instances that the water 
oE the Penn£r and the Hogan naers might be adrantageously 
stored in this way, especially as the districts through which these 
rivers flow arc peculiarly exposed to drought 

jTtfnl*— -This term, as applied to the rain, stream, and nrer- w TmW 
fed reservoirs which occur rnnci pally In Madras and in Central 
India, is an incorrect one They arc m reality lakes or Rose 
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formed by the erection of dams across depressions or valleys^ and 
T?«t»cffwat«ia are fed either by the rainfall or by jungle streams and rivers. 
tt« cultivation q^ey Bre j ar g e jy utilised in Madias for rice cultivation, and it is 
certain that a very excessive quantity of water is often used from 
them, I noticed this particularly at Salem. Mr. Nicholson 
reckoned that in Coimbatore as much as 12 feet depth of water in 
a season was used from tanks kept for rice cultivation Frequently 
the tanks are the property of individuals or communities, and are 
managed by them In some cases, howei er, the Irrigation Depart- 
ment undertakes the distribution of the water. Better manage- 
ment m the repair of tanks is a matter calling for attention, and 
will be referred to later. The supply of water from tanks which 
are merely rain-fed must, at best, be looked on as precarious, 
Coiimttan by owing to the uncertainty of the rainfall. Tank irrigation is, 
t.ak (rrig*tion, however, preferred to any other for nee cultivation, but a cultivator 
will not begin to use a tank unless he knows that there is sufficient 
water m it to last him for bis crop throughout its whole growth. 
If the tank be fall, be grows nee , if it is not, he grows other 
crops. The consequence of waiting is that a good deal of water 
is wasted by perooiation, and the tank may, after all, not be 
available. It is difficult to suggest any remedy. 

Though tanks occur mostly in Southern India, yet they are 
sometimes made ia the rice-growing districts of Bengal ; or else 
reservoirs are formed by throwing embankments across drainage 
bollowB or natural slopes of fields, and aie used for irrigating rice 
in the event of long droughts ; when required, the banks are cut 
and the water is allowed to flow out. Beporta from Chota Nagpur 
show that while m some iirts, Palamau, for instance, irrigation 
by these reservoirs is a necessity for nee, m others, such as Lohar- 
daga, only a few tanks exist More might, however, be easily 
made and the rice be irrigated Ou occasions when drought has 
occurred, the villages that possessed embanked reservoirs have 
suffered no logs of rice j once at Banda, for example, the banks were 
cut, the water was led for four miles, and over 200 acres of nee 
were thus saved. Even in the Central Provinces it is now under 
consideration whether ia parts, such as the Manilla and Balaghat 
* districts, tanks should not be constructed for, rice irrigation. 

swiDw twk* S hallow lankt or Ponds.— Taese are the true Tanks, for 

crpoodt. they are excavated reservoirs, and are not merely those formed 
by embanking depressions or valleys, thereby holding up the 
water that comes, Tbe true tanks only hold the rainfall of the 
year, and dry up entirely m the hot weather. Where the, soil is 
'< *. _ 1 •*’ ‘ ' r “ m 1 f " onetruc- 

‘ ■ ■ ■■■.!_ ’ ■ 1 ■ ■ .ter will 

* •; ■ ■ ; '■ ‘ , > , ■ *■ rain*fed, 

. ■ ' • ■ ' ■’ . and tbe 

W«U* 96. W ellt . — I have left the consideration of wells until now, so 

that I may include under this head some of the principal differences 
that occur between cultivation by wells and that under other 
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means of irrigation Irrigation by wells is at once the mod. widely- 
distributed Bystem, and also the one productive of the finest 
examples of careful cultivation I may fairly say that nothing in 
the agriculture of India impressed me so much as the excellence of 
the cultivation carried on by irrigation from wellB (" garden ” Eiceiianwof 
land ) This was not the case merely m one or two parts only, cafu«tu>o 
but in almost every instance where this system of cultivation was 
ndopted 

Whether it be in the betel and plantain gardens of Mahim rumple* o! 
(Bombay), the market gardening of Meerut (North-West Prov eu *" fl tton 
inces), the “ garden ” land of Coimbatore, in Madras, or that of 
Gujrat and HoBhiarpur m the Punjab, the finest cultivation 
I have seen has almost invariably been that earned on by well 
irrigation Here it is that the greatest care is given, and the 
greatest economy used, it is for this land that manure is most 
saved, and from it every weed is plucked away as an intruder, 
here every mob is utilised for growing crops — not one crop alone, 
but often three or even four together — and to these crops the 
precious water is dealt out, as it were, by measure To take a 
single instance — at M&him the betel plant is watered every sixth 
day until manure is applied to it, and after that every third day 
until the rams como , sugar-cane once every six days until the rains, 
plantainB similarly, and ginger at intervals c£ three days only 
The explanation of tho excellence of cultivation as earned on by 
lrngation from wells is found chiefly in the fact that every drop 
of water has to be raised by the ratyal’t labour and that of his 
bullocks, and that the well itself has often been built with his 
own money and by his own hands But I n nst not dwell on this tittle or nothin* 
except to say in regard to this cultivation that I can saggest Sumplct" 
nothing in it to improve , indeed, the people have mastered 
thoroughly all details of the system Euglish farmers may well 
join with me and look on in admiration, and it shonld be the aim 
of every one interested in agricultural improvement in India to 
extend this method of irrigation in every way possible 

Farther, as regards wells, one cannot help being struck by 
tbe skill with which a sapply of water is first found by the native 
cultivator , then by the construction of the wells, the kinds of »>*• 

wells and their suitability to the surroundings and means of the r 
people, also by the various devices for raising water, each of 
which has a distinct reason for its adoption All these are most 
interesting pointB with which I am not called on to deal, for I see 
little to improve m them whioh the cultivator does not know 
perfectly well I would, however; draw attention to Major 

Chbborn's valuable Report on tho Construction of \V ells in the 
North-West Provinces, where many particulars as to wells and 
well irrigation can be found 

97. As I hare explained before, it is only exceptionally that bt 

cultivation by means of wells can be brought into comparison with *«u ercuai. 1 
that by canal irrigation, and it must bo remembered that the 
value of the latter system consists in the fact that canals can 
ottca be brought whero construction of wells is impossible 



the two systems exist bear one another I have sometimes had the 
opportunity of comparing them Such was the case at Amritsar, 
Cawnpoie, and elsewhere, frequently, too, wells are used, 
as at Multan, to supplement the caual supply and to 
ensure the safety of the crops Not only are the plots on 
well (or “garden”) land kept icry much freer from weeds, bu,t 
infinitely more care is taken with the distribution of well water 
than of canal water, except, possibly , when the latter has to be 
raised by lift from the canal before it can be put on to the land 
When canal water is available the tendency is great to let the 
water flow ou -just as one would turn on a tap and allow it to run 
No estra labour is involved, and no extra charge is made for the 
quantity of water used, as the Watei rate is solely for the area 
brought to maturity But in the case of a well, all water raised 
has labour erpended on it, and so the cultivator is careful that it 
is only us"'* - iUa ~ ~ *■ f *• n o as 

far as pos two 

systems of , are 

termed in t ’ k are 

divided by means of small embankments which direct the flow of 
water to particular paits, are numerous and small in the case of 
Cultivation by wells , in canal cultivation, on the other hand, they 
are few and large Colonel Forbes, the head of the Irrigation 
Department, pointed out to me that for every bed which exists in 
the case of canal cultivation there would be from •five to eight beds 
on the same area if a well were used 

H»a* ioxfiin** Major CJibborn, in his Report, remarks on the loss sustained 

eoanti through percolation in watercourses, especially in the case of 

long canal channels, and jn village watercourses Well water- 
courses, on the other band, are abort and are well made as com- 
pared with those of a canal The canal courses m villages arc 
the property of the cultivators, and are made by them , but, as 
the villagers have no interest m the economy of canal water, 
the courses are often badly kept, and the loss by percolation 
1 /nfciHro is very great Advance in this direction might be effected if 

S3mh* "* the Irrigation Department had more powers of construction and 

fsttner 0 £ improvement of watercourses, and if they could recover the 

coowTs* co6t by a small rate It is very difficult for an isolated cultivator 
to arrange for the water to run to his field when it first passes 
through his neighbours’ fields The mam course*, which are 
kept up by Government, are, as a rule, in excellent order, and 
the loss by evaporation and percolation is comparatively small 

w«u «i«u« Although there is a rule to enforce the making of beds or 
i“ ««* compartments of a certain size, the ratjalt who use the canal 

pl ™ water will evade the rule if they can, and the canal officers find it 

difficult and harassing to enforce it stringently In districts to 
which canals bavo recently com®, the people nra new to this 
particular mode of irrigation, and this fact affords another reasou 
for the authorities not wishing to prc=3 too much at first for 
compliance As a consequence, water, when distributed from a 
well, is generally put on to just a sufficient depth and no more, 
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But canal water is often run on to an unnecessary extent Major 

Clibborn concluded from Ins investigations tlmt rather moro than 

three times os much water is ubc< 1 for irrigating an aero from n 

canal as from a well The average depths of water used were 

0 9 inches from wells and 2 &G inches from canals This has led Sho«l<l»tl r»»ii 

to a consideration whether, in future, canal water should not be by *nt* r* 

supplied hj **lift * onlj, instead of hj “How w , but it is felt that 

the plan would not work, inasmuch as a cultivator will nft»n wait 

until the last moment, in the hope that nun may come nnd so 

enable him to dispense altogether with the canal water, or rather, 

with having to pay the rate for it Thus, aery frequently ho 

will not take the canal water until positively obliged to do so. 

Had he then to rai«c all tho water by 11 lift," ho would not bo 
able to get enough labour to lrngato the whole area in the time, 
and the canal would fail in accomplishing its object 

Similarly, all attempts at deviling a scheme for payment of Fiiioreot 
water by the quantity used havo failed pi/Sfntof 

At Multan, Ferozcpore, and Shiyali, I observed instances of quoiii^mS. 
beds or compartments being made too large , at Hospet, on the 
contrary, far more care was cxerci<ed, and the compartments were 
not much larger than m “ garden" land 

In the Punjab it is found, as the result of increasing canal 
irrigation, that the tendency is to grow more wheat This is the 
case whenever the canal runs long enough to supply moisture for 
sowing the crop, inasmuch as a single fall of rain afterwards, 
about January, suffices for wheat 

A disadvantage in cultivation by canals as compared with that 
by wells is that in the latter case a man has always some work 
to do, nnd is more independent than if he relies on a canal which 
may only be let on to bis land at intervals Hence when there 
is the chance of giving the land a good soaking the tendency is 
to put a great deal more water on it than is really necessary 

Again, a raijot is not so careful in levelling bis field when 
he useB canal water as when he has to raise water from a well, and 
thus waste is incurred with canal water, 

98 This leads me to the consideration of tho " overcropping over- 
of the land, consequent on the introduction of canal irrigation SSS^SnmSwot 
The "Report of tho Famine Commission records instances where «■» 
deterioration of 60 il has followed the coming of canals into lrri,f * ,l0B 
districts previously unsnpphed by them Undoubtedly, with the 
introduction of a canal into a district comes also the tendency to 
force the land to bear more crops than it ought to, unless it bo 
plentifully supplied with manure, which is seldom the case , also, 
the careless use of the water causes the washing-out of those con- 
stituents of the soil which should form part of the crops Moisture 
and heat are necessary to bnng the soil constituents into activity, 
but over- watering not only produces a state of stagnation and 
coldness but goes farther, nnd actually removes the very plant 
food which it has been instrumental in bringing into an assimilable 
condition. 



the two systems exist neat' one another 1 have sometimes had the 
opportunity of comparing them Such was the case at Amritsar, 
Cawnpoie, and elsewhere, frequently, too, welis aie used, 
as at Multan, to supplement the canal supply and to 
ensure the safety of the cropg Not only are the plots on 
well (or " garden") land kept very much freer from weeds, bu,t 
infinitely more care is taken with the distribution of well water 
than of canal water, except possibly, when the latter has to be 
raised by lift from the canal before it can be put on to the land 
When canal water is available the tendency is great to let the 
water flow on just as one would turn on a tap and allow it to run, 
No extra laboor is involved, and no extra charge is made for the 
quantity of water used, as the watei rate is solely for the area 
broagbt to maturity But in the ease of a well, all water raised 
has labour expended on it, and so the cultivator is careful that it 
is only used as the crop requires it and that it is made to go as 
far as possible The very appearance of the fields under the two 
systems of cultivation is different The beds, or kyartea as they are 
termed in the North West Piovmces, into which the plots are 
divided by means of small embankments which direct tbe flow of 
water to particular paits, are numerous and small in the case of 
cultivation by wells , in canal cultivation, od the other hand, they 
are few and large Colonel Forbes, the head of the Irrigation 
Department, pointed out to me that for every bed which exists in 
tbe case of canal cultivation there would be from five to eight beds 
on tbe same area if a well were used 

hottia wUf’ 1 * Major Chbborn, m hia Report, remaibs on the loss sustained 
through percolation m watercourses, especially in the case of 
long canal channels, and in village watercourses Well water- 
courses, on the other hand, arc short aud are well-made as com- 
pared with tbo*e ©£ a canal The canal courses in villages are 
the property of tbe cultivators, and are made by them , but, as 
the villagers have no interest m the economy of canal water, 
the courses are often badly kept, and the loss by percolation 
is very gieat Advance in this direction might be effected if 
the Irrigation Department had more powers of construction &ud 
of improvement of watercourses, and j£ they could recover the 
cost by a small rate It is very difficult for an isolated cultivator 
to arrange for the water to ran to his field when it first passes 
through his neighbours* fields. The mam courses, which are 
kept up by Government, are, as a rule, in excellent order, pud 
the loss by evaporation and percolation is comparatively small. 

Although there is a rule to enforce the making of bods or 
compartments of a certain size, the ratyatt who use the canal 
water will evade the rule if they can, and tbe canal officeis find it 
difficult and harassing to enforce it stringently In districts to 
which canals have recently com*, the people are new to this 
particular mode of irrigation, and this fact affords another reason 
for the authorities not wishing to press too much at first for 
compliance Ab a consequence, water, when distributed from a 
well, is generally put on to just a sufficient depth and no more, 
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tut canal water is often run on lo ah nnmo-rnry extent. Maj-t 

Chbhorn concludfd from his investigatnns It at rather men* tHn 

three times as much wal*r is m>"d fir impaling an a-re from a 

canal as from a Well. The aii-rage depths of w»W h«a.| were 

0 9 inches from wtlls and 2 ‘‘f inches from ntnl* This has W J, £jy ! 1 

to a cvmnderalion whether, uv future, canal water should not he »j • i u-» 

Buppliel bj “ lift * onl) » mitcad of l r 08 * * 11 flow ” ; h it it it felt that 

the plan would not work, inasmuch a« a cultivator will nft»n wait 

until the last moment, in the hope that ram may com* am! bo 

enable him to dispense altogether with the canal water, or nthcr, 

with having to pay the rite for it Thus, vrry frcqurntlr, he 

will not take the canal water until positively obliged to «fo so. 

Had he then to rai«e nil tho water by " lift/' lie would not l*o 
able to get enough labour to irrigate tho whole area in tli« time, 
and the canal would fad w accomplishing it* object. 

Similarly, all Attempt* at dcvi*ing A scheme for payment ofriitr»tl 
water by the quantity Used haro failed. *J * 

At Multan, Ferozcpore, and Shijati, I observed instances of oMtuVsNS. 
beds or compartments being made too large j at Iloipet, on the 
contrary, far more care was cxorci‘cd, and the coinpattmenU vrero 
not much larger than in " garden M land. 

In the Punjab it is found, as the result of increasing canal 
irrigation, that tho tendency is to grow more wheat This is tho 
case whenever the canal runs long enough to supply monturo for 
sowing the crop, inasmuch as a single fall of rain afterwards, 
about January, euflices for wheat 

A disadvantage in cultivation by canals as compared with that 
by wells is that m the latter case a man Ins always some work 
to do, and is more independent than if he relies on a canal which 
may only be let on to bis land at intervals Ilonco when th»rn 
is the chance of giving the land a good soaking tho tendency is 
to put a great deal moro water on it than is reilly nccoMflry 

Again, a raiy<i£ is not so cartful in levelling his laid when 
he usee canal water na when lie has to raise water from a well, ami 
thus waBte ia incurred with canal water. 

08 This leads mo to tho consideration of the " overcropping '»«,<» 
of the land, consequent on tho introduction of canal Irrigation 
The Tteport of tho Tammo Commission records instances whuro u *• M 
deterioration of soil has followed tho coining of rannls Into 
districts previously unsupphtd by thorn Undoubti illy, wllh the 
introduction of a canal into a district comes also tho tendency to 
force the laud to bear moro crops than it ought to, nnbas Him 
plentifully supplied with manure, which is h Idem llio i mw j it Iso, 
the careless use of tho water causes tho ivaslung-ool of those con. 
etituenta of the soil which should form mrt of the oron* Moisture 

and heat ate necc'aaty to bring the soil constituents into activity, 
but over-watering not only produces a stale of stagnation and 
coldness, but goes farther, and actually removes tho very plant I 

food which it has been instrumental in bringing into an Assimilable 

condition, 
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5«*fcV 5 f ,B Jt is necessary to mate the reservation here, that much depends 
witni on the hid of water employed If it be what maj' be formed 
a r< poor ” water, that is, one without any suit, or with but little 
mineral salts in it, the effect will be a “ washmg-oat ” one, bat 
if silt be brought with the water, or if it contain fertilising salts, 
the result may be a “ renewing " one. It is often the case that 
canal banks are cnt, and that the water is let on the land for the 
sake of the silt, the principle of this waste of water being that 
the more water that is used the more silt is there deposited. Thus, 
the Tanjore Delta, which is all rich nee land, ba been formed 
entirely hy silt brought down from the nrer Coleroon, a branch 
of the Cauven. 

ftjjjoj V f 99, ^^ere both canal and well water are available the 

w«ii preference of the raxyai is very marked for the latter, more espe* 

daily for his "garden” crops He calls the canal water "cold,” 
the well water u warm, ** and when the well water zs brackish 
(lhara) it has in his eves particular virtues for certain crops, 
especially tobacco, which the * sweet " ( media ) canal water does 
not possess As to one being “ warm ” aud the other " cold,” 
there is o certain amount of truth ia this, for irrigation is employed 
mainly in the cold season, when the canal water is the colder of the 
two , besides this, the canal water often eoraes over clean nver 
bed«, straight away from the melting snows, whilst the well 
water 13 below and 13 impregnated with tb*> earth's salts The 
chief reason, however, «, I believe, that over-watering with canal 
water brings about a cold and stagnant state of the soil, such as 
happen* with an imperfectly drained clay soil m England, and 
causes a “ chilling ” which the well water, since used in leecor 
quantity, does not produce In reading papers which have been 
written on this subject I have been amused to notice the speculations 
indulged m on tbit point, whereas in none of the investigations 
b35 a single record been given of the actual temperature of either 
erv^uuo™ u the canal or the well water. The speculations as to the particular 
KfctfrfTffr* salts conta ned 10 either well or canal water are equally random, 
*sd»fii*»iCT F or example, one writer speaks of “compounds of ammonia and 
lime,” these being, as yet, unknown to science , another is not 
afraid to say, " the supenont> of cultivation by wells I attribute 
without hesitation to the presence of lime,” aod this with, 
out any analytical data whatever to support the assertion. 
K**j*>i» These points I name as showing the de«nnbility of asrociatmg 

rs«»srt. , n aQ y ( a t are investigation a scientific roan with knowledge of 

chemistry. It »s only fair, however, to Sir Edward Buck to 
say that he did take the precaution to hare an analysis of the 
water made when he was inve tig3ting this question of relative 
efficiency. 

>i 7 ii»)i»ad I was led to examine this question myself, so far as occasion 
*^*-4 »« 3 penned, and, >n Aprl 1850, I was conducted by Mr. Holder- 
ness, the Director of Agriculture in the North-West Provinces 
and Oudb, to a village turned Kawatpar, not far from the Cawn- 
pore Experimental Farm Here a well was shown to me which 
was considered to yield water especially good for the tobacco 
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crop, and to he much superior to the inter from the canal (Cairn* 
port branch of the Lower Ganges Canal) which flowed near hr. 
I tool samples of the welt water, and Mr. Holdcrnc* *ub«rqiKntly 
collected other* from the canal supply. There I rent to m y labor* 
atory in London for fttisljret? * 

The composition of the two water* may l*c reprc«cnlc<l as 
follow*, the quantities heme *t a Wd * n pram* per gallon •— 



Canal Water 

Well Water 



<7 raise 

Gratae 


yer Gallon 

per Gallon 

Sulphite of Lime 

1*0 

mi 

Phosphate of Lima 

IS 

169 

Carbonate of Lime - ... 

4 66 

•t-09 

Carbonate of Magnesia ... 

5 62 

13 23 

Chloride of Potassium .... 

*3 

6J 

Carbonate of Potash 

*60 


Chloride of Sodiam * • • * 



14 09 

Nitrate of Soda - 




Carbonate of Bod a 

2 30 

10 41 


23 

— 

Soluble Silica ...... 

128 

190 

Tor*! Solid Residue per Gallon - 

1610 

71f?3 

Free Ammonia • • 

•001 

002 

Albuminoid Ammonia ♦ • 

007 

•005 


• For fall analyse* ie« Appendix 0 


From these figures it will he seen how very mortal fa 
difference m the amointa of solid constituent* contained in the ' *'" 
respective waters, the <anal water having only 16 gram* to the 
gallon, as against 72 grains m the well water Limo d»e* not 
constitute a ]*admg distinction , altogether there aro 8 0(1 grama 
of lime in the cannl water and 7 56 grams m tho wJI water. 

The divergence in magnesia is much more martad It i* mainly, 
however, in the soda salts present that 'tho water* differ, ana 
in the nitrates, chlorides, and sulphites. The canal water c ntains 
1 40 grains of soda, bat the well wst a r has no Ie*s than 20 53 
grains per gallon. 

Chloride of sodium (common silt), nitrate of soda, and carbo* 
nste of soda, with carbonate of magnesia und sulphate of lime, 
constitute the special properties of the well wa*er, It is further 
noticeable that the well water does not contain more, but rather 
less, potash than the canal water, and that it is as Balts of soda, 
and not of potash, that the greater part of the salt exists in the 
former This I was hardly prepared to find, fullv expecting that 
nitre (nitrate of potash) would be present to a large extent. 

Repeated applications of the welt water would, accordingly, 
be equivalent to n manuring with readily soluble salts such as 
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mtrate of soda, carbonate of soda, common salt, and salts of 
magnesia. To tins is, no doubt, doe the believed fertilising quality 
of the well water; in other words, it is owing to the large amount 
of salts held m solution. 

Incidentally it may be mentioned that, as regards organic 
’ 1 * but little ammonia, though 

•• ■ * » ‘ . n it as the well water has 

KH&trtwiUt m This is bat one analysis of well water, bnt, from my observa* 
t em tn siaaj. fj ons> j am snre jjj a j composition of the water vanes very 
greatly m different parts. In some cases the salts, instead of 
being beneficial, are considered hurtful to crops. A chemical study 
of this subject would lead to interesting and usefal information, 
and give definite knowledge instead of the present uncertainty that 
exists. 

** I have found a record of two analyses of Ganges river water, 
c taken at Benares, by Mr G. Venis, which show the total solids 
contained to the waters to be 1C 52 and 19 95 grain« per gallon 
respectively These figures do not differ widely from my own. 
The dates of Mr. Venis’s samples were December 19th 1888 and 
February 6th 1889. 

Eraortiof 100 Haring spoken of the means of supplying water, it is 

MpwaoOT* we n t 0 mention also means of removing water, or rather, of 
preventing the harmful effects of a rapid flow of water. Some 
of these have been instanced already. Thus, improvement of 
land cut up by ravines has been spoken of m Chapter V, 
paragraph 70, subsoil drainage and damming up of rivers, m 
paragraphs 00 and 93 of tbe present chapter. A further plan 
is that of embanking arable laud, in order to stop the rapid 
f»» 4 iV» k trfuif ^ QW wa * er ovcr lt9 suffaC'J at the beginning of the ratny 

season It is in the Central Provinces, perhaps, that this has been 
cntni roost effec ta% t fie d» for it has been found that hy embanking 
iof«. ’ fields the rich topsoil is not washed away, and a quantity of water 
is also held up, which comes in usefully for irrigation later on. 
Great encouragement has of recent jears been given to the spread 
Eneounctment of tb’9 practice, more especially by the issue of vernacular notices 
3V:Xr ,Cf to tbe effect that such improvements will be exempted from assess- 
ment at the next Settlement The Administration Report of the 
Central Provinces for 1883-89 says, on page 8 • — . 

“ Tbe failure of ram m October 18SS showed the advantage of embank- 
ing land, the ‘bonded field* retaining rooutore enough for sowing, whilst 
the open land was hard and dry " c 

In some j-iarts of tbe Central Provinces it is fxmnd that by holding 
np tbe ram water a crop of wheat can be taken after the rice 
crop «s off. Irrigation has even been proposed for wheat itself but 
t . .* . • ; . - .« '» 

I ■ ■ • - ‘ ■■»■ .< » 

would be washed auoy to a tuusiueniuie extent, it is well to 
point out that it u not eo much the total quantity of ram that falls 
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bat the amOnnt that falls nt one time, that may do harm to the 
land. 

It is possible that a good deal of existing swampy land might Jintainj^ 
bo reclaimed by draining the water oG, but this could hardly bo ,WMW 
carried out unless a Government grant for drainago purposes 
were made. 

101. I might now indicate, by way of instances, some dis- DUuicUinnted 
tncts which came under my notice, and which stand in need ofiniptioiu 
farther irrigation. In the Punjab, Multan and Hissar aro two Ths Ponj»b 
places where a quantity of land could he brought under cultiva- 
tion if canals were more extended The success of the Sidhnai Canal 
has been mentioned, but there is also a great unwatcred tract en- 
closed between the rivers Chenab, Itavi, and Sutlej The land hero 
is rich , all it wants is water. At Hissar, too, the canal supply is 
very uncertain 

In the North-West Provinces, Mirzaporc is badly ofE for irri- vonhw«t 
gat ion , there is none from canals, and but little from wells Agra, rro,ln "' 
Gwalior, and Jhansi are all precarious tracts The first named is 
on the edge of the “ shrinkage ” of the monsoon, i e , the monsoon 
rams may stop short before reaching them Gwalior is likewise 
badly placed , the wells are 60 feet deep or more, aud the district 
is too far off for irrigation to bo satisfactorily brought to it. At 
Jhansi, wells are over 40 feet deep ; bunding, as stated, is being 
tried here There is also scope for extension of well dicgmg near 
Cawnpore. 

In regard to Bengal, mention has been made of the good that Ben B »i 
would follow the making of irrigation reservoirs in Lobardaga 
(Chota Nngpur), and Mr Basu mentions tracts in the valley 
of the Amanat and the plain of the river Son where irrigation 
canals and reservoirs could easily he made. 

In Bfijputana, Ajmere is known as a precarious district which E^patwix. 
the monsoon frequently does not reach Parts of the Deccan, d««»o 
again, stand much m need of irrigation, whilst, coming down to 
Madras, w6 find numerous other instances Anantapur is one of M * dr#l 
the driest districts in the Presidency, being badly situated for 
both the south-west and the north-east monsoons , there are only 
about 37 wet days in the year, and, with an annual rainfall of 
only 23 inches the water soon dries op Tanks are, therefore, very 
uncertain Belfary, Kurnool Coimbatore, and Madura are also 
very precarious districts At Bellary the wells have to be made in 
the solid rock, and are 45 feet down , there are no canals, and but 
few tanks Kurnool has few wells, the supply of water is poor, 
and the water itself often brackish Coimbatore, being situated 
on high ground, has no irrigation except from wells, and they have 
to he taken about 45 feet down, and through rock At Madura 
there is great want of water, and all the tanks have been made that 
Ban lie made , both canals and wells are, accordingly, wanted here 
The possibili'y of extending wells in the Madras Presidency is 
shown by the fact that during the recent distress, in the Chmgle- 
put district alone the Government have advanced 2$ lakht (6ay 
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2,000/,) to enable 19,000 more wells to be begun. Mr Nicholson 
has pointed oat, also, that the waters of the Penn er and Barren 
nvers might ruefully be stored for irrigation purposes , also that 
a storage scheme for Kullapuram, whereby 2,000 acres might be 
Mr*ore irrigated, is quite feasible The centre of Mysore is another part 
which is very poorly off for water, and wells might, with great 
advantage, be constructed The possible advantage of tanks m 
CMbsivtor certam districts of the Central Provinces has been indicated, as 
also the benefits that would follow the embanking or bunding of 
and The Sangor district xs a case m point 

102. There is a matter which I do not wish to pass over, but 
Buan« tho foil consideration of which I postpone to the next chapter , 
1 mean, the interdependence of water and manure The one 
without the other is productive of but limited good, and in most 
cases, it may be s nd that either of them alone is useless An esti- 
mate given by Sir Edward Buck, in reference to land near Ajmere, 
expresses this point as follows — “ Irrigation from tanks is lavish, 
and it is put on to lands which it has robbed of its fertility, as 
the manure supply, before deficient, is now totally insufficient to 
restore fertility Given unlimited manure, water will raise the 
rental of land to Rs. 50 an acre, with no manure it will eink to 
1 rupee an acre ” 

imfrSmnut 103 Wo must now consider how the extension of the different 
SSwIwiror systems of irrigation, according as they are beat suited to each 
inJotioQ P r/.j case, may be carried out 

be *3e«ed * J 


Where minor works hare to be constructed, such las the 
digging of wells of a moderate depth, the making of shallow 
tanks, and the embanking of land, these may be entrusted to the 
M 1 ? t 2e , d™ by P eo P ,e themselves, sided by a judicious system of “ advances ’’ 
tb* pwpii of Government money for the purpo'e of beginning soch works 
luS'bj To this system of advances the name " taceavt ** is given,* In 
uoTfrument a ] a t er paragraph I will endeavonr to show what lmprove- 
n>ortbTwni Events in the working of this system may be effected But 
■tract*! by for nil works of greater magnitude, each ns the carryia" 
Gorcrnmcot Q f cana | g over the country, the taking ofr channels from 
nverB th« formation of large reservoirs or tanks, dependence 
can alone be placed on Government It is true that in former 
times the people themselves made inundation canals, and 
constructed large reservoirs which are still objects of admire 
tion, but the people are not so likely now to construct fresh 
ones, lot rather to rely on the Government, besides this 
whatever may be said of the excellence of the earlier construe- 
„ tionu, the engineering skill of the Irrigation Department is 
How able to carry out more effectual and lasting work. It is 
to assist the people id works which they can carry out them- 
selves, and to do what they caonot do, that the efforts of 

• Taeeavt ij«tem— a •j.iem by which sdtsofes of money at a low 
wt«e*t »re mr»o by Gorcroment to eultmton for agncifftaw! improve- 
menu, and mainly lor the digging of ireU*. The r ate of mtereit charged ?, 

J pie per repee per month, or 6} percent per anna m * 
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Government should be put forward. Tho initiative must now 
reBt more than ever with Government, and, as I have pointed Tht dotj of 
out, a careful enquiry is necessary in tho case of each separnto *Jp, c t 1m*ou 
district, bo as to ascertain exactly what its irrigation require- 
ments arc, and how best they may be met It shoald bo a main 
duty of Agricultural Departments to set on foot such enquiry. 

104. The last paragraph leaves still open for further con- wen.'"'* ' mi' 
sideration tho agcocy by which wells of more than ordinary u* 0 d. l “ w r 
depth, nr those which have to he mado under circumstances of 
special difficulty, are to be constructed. To give instances : — Idiimki. 

In the Coimbatore district of Madras tho wells are frequently 
in rock, and are large and costly, the depth varying from 
15 feet to 40 feet, while they have to be wide also, in order to 
include q spring within tho area. At Bcllary, similarly, I 
noticed that wells had to he cut through rock to a considerable 
depth, and liad also to be made very large. Mr. Nicholson, in 
his “ Manual of Coimbatore," speaks of wells a9 " being the 
"mainstay of revenue and the taigal'' and he says: — "Unless 
“ by great irrigation schemes or development of wells, it is 
"not probable that production can keep pace with human 
" reproduction.” In another place he says: — "Well irrigation 
"alone prevents minor famines,*' hut he aUo instances 
frequent ca c cs where "wells have been begun and given up 
" because of the interposition of impenetrable rock." Id my 
own enquiries m these parts I found that the cultivators often 
shrank from t iking Government advances for digging wells, 
because of tho chance of rock 'intervening, and the consequent 
difficulty of cutting through it} they might have to go to an 
uncertain depth, with tbe chance of net finding water soou 
enough to make the well profitable to work, and thus they 
might expend the whole advance and yet not obtain water. 

The ignorance of the raiyat in the matter of " blastiDg ” of 
rock is a further hindrance. 

It is worthy of remark that in the last great Madras cornireoiino or 
famine it was the deep wells that held out, so that a 7romtnt, G ° T * 
decided advantage follows their construction in precarious 
districts, an advantage which must be looked on in the light 
of a “ protective *’ measure, and not as distinctly remunera- 
tive. It appears to me, therefore, that in cases of difficulty, 
where, on account of deficient rainfall and absence of canals, 
the agriculture absolutely depends upon well 3, it is fully 
worth considering whether Government might not undertake 
the construction of wells. In other cases, however, it is 
probably better that the cultivator should be encouraged to 
construct wells himself ; he chooses his own spot (and no 
engineer could do it better), and he employs his own labour and • 
materials. Wells could undoubtedly be constructed more 
cheaply with the landlord’s materials than with those which 
the Government would have to obtain and bring to tbe spot. 

It is only In exceptional ca«es, therefore, that I consider the 
construction of wells by the State is desirable. But it would 
_ 6 
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be easy, in many cases, to make tba system of Government 
advances more known and more popular, and (o induce tbe 
cultivators to avail themselves farther of its advantages 

Major Chbborn, in the report already referred to, in para- 
graph 87, concluded that, as regards the North-West Prov- 
inces, a rate of i?«. 2 per acre of annual irrigation would 
cover the outlay of construction of wells. The cost would, 
of coarse, vary m different parts according to the depth and 
nature of the soil passed through But it must be remembered 
that Major Clihbom was dealing with allavnl soil and not 
with hard rock, each as is met with m Madras. He reported 
that Government could not safely undertake tbe construction 
of wells on a large scale, but that they must leave this to tha 
landlords {semtndan) , and to the working of the taecan system. 
[See footnote on prge SO ) 

rvopnwaaAiat Since my return from India I have heard from my friend, 
u * ra» jj r Elliot, of a scheme which he has laid before 

tbe Government of Madras for tbe digging of wells by 
Government m unoccupied fields, and tbe loaning them out 
to cultivators at “ wet " rates of assessment In Madras, it 
must ho exphmed, the waste land belongs to the State, 
and it is not an uncommon practice for a ratyat, after 
cultivating a field for some time, to throw it up and to take 
another, the field so thrown up remaining in the bands of 
Government until s fresh tenant is found. In this way 
enormous quantities of land may he in the hands of tbo State 
at one time Mr Elliot now suggests that if the Govern- 
ment were to dig well* in these unoccupied fields, or perhaps 
even on waste lands, and thus gradually turn them from 
*' dry ’* to 4< wet *’ lands, not only would the country he pro. 
tested against famine, but tbe revenue might, m the end, he 
very greatly enhanced Such a project is one which would 
carry with it great benefits, though it is obviously only where 
aland 6jstem similar to that of Madras prevails that it could 
be adopted 

Math <»o b« There is no doubt that a great deal can bo done in im- 
cowiU.ot proving the water supply m precanons districts, if Govern- 
KmIuu mentare prepared to look on tbe measures taken as those of a 
' ** 11 Protective ” and not purely a remunerative nature This 

Mor ** is well expressed in a note by Colonel Mead, Chief Engineer 
for Irrigation, Madras He said in 1887 — 

"Moeb can, no doubt, bo dona to jmprore tha Misting supply to tanka 
"if Gorernment are prepared to accept tbe benefit to the raiyat as a snffi- 
* mot return for outlay incurred, and to consider tha works as entirely 
" protective at natnre 

»uc«r«oMBt # of 105 1 f QU °d a very general expression of opinion, both in 
imiiuakb* Madras and in Bombay, that tha manngtmenfc of small tanks 
« tr^r* should be left m the bands of the village communities, or else 
be under tho Collector of the district, and not be administered 
by tbo Irrigation Dipartnunt At Belganm there arc n great 
waay tank*, and these arc managed by the villages, the water 
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berni* let oat for a group of 100 fields at a time, tbe raiyafj 
Settling among them«elvcs hoar it is to be used 

the 

ful 

Government, but the branches by a joint-stock arrange- 
ment of the cultivators, the Government advancing money 
for the purpose. 3 he cultivators, however, could adjust neither 
the sharing nor the payment among therasolvcs, and Gmern- 
ment 1 ad finally to tnke the management into their own hands. 
It has been found also in Southern India that there has beeu 
considerable neglect shown by the people in keeping irrigation 
channels in order Tbo people allow underwood to grow, 
and let the leaves fill up tho channels ana there decay, 
one place after tbe other Decomes malarious and tbe people 
leave, going higher up tbe stream So, too, in other parts 
weeds are allowed to overgrow tanks, and then the people go 
lower down, and leave the Government to clean out the tanks 


On the other hand, the management of caml branches by »f*D»w m «ru or 
people has been tried and has not beou found to be succe«s bJVi i.* 
Thus, the Eastern Jumna Main Canal was mndo by Mtl ,ac < 0 i 


106 Improvement can certainly ho effected in providing for 
the more prompt and better repair of tanks Mr Nicholson, m niimpitt ’ 
bis “ Manna! of Coimbatore, mentions the C3se of Kondampatti po “ lb, ‘ 
village, in Udamalpet, where the repair of a large tank is quite 
feasible In Bengal, Burdwan is mentioned as a part where 
repair of tanks is difficult, and Palamau as a division where there 
are m.my resprvoirs which are out of repair Once when at Poona, 

I met a number of landowners and others interested in agriculture, 
and an unanimous opinion was expressed by them in favour of the 
management of small tanks by the communities themselves and 
not by Government, and especially that the repairing of these 
should be left to the village communities 

The same opinions were expressed to me on the occasion of 
a similar gathering at Madras. Going on from Madras to 
Madura, and then to Coimbatore, more precise particulars were 
given roe, not by landholders, but by actual cultivators In tl e 
Aladnra district, where there is much tank irrigation, there were 
complaints of tbe difficulty in getting repairs done and a desire 
was expressed that this work might be put under the Revenue 
Department raiber than tho Department of Public Works, the 
Collector being considered the person who knows the wants of 
the people best The cultivators instanced the delay that takes 
place when a tank wants repair , how that when the lahtildar 
bears of it he goes to tbe divisional officer (Assistant Collector) , 
the latter to tbe Collector, the Collector to the Executive 
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requiring no special still could be effected "it once by the Collector’s 
direction It was, of course, necessary for large engineering 
works to be enquired into and to wait, bat three quarters of the 
"major” work (anything over 200 acres oE irrigation being consi- 
dered "major” irrigation) was simple work of repair, pntbDg np 
bund*, digging channels, digging tanks, etc , which any workman 
could do, and which needed no particular skill 

5S”*VmSji"v£ ^ would appear de mble, from wbafc I gathered, that there 
should be a claisificitian of tank", and, m accordance with thi", it 
should be determined which tanks should be managed and repaired 
by Government, and which by the village communities It is 
clear, anvbow, that good might be done by a simplification of the 
proce«8 by which repairs are effected Neces arily there must be 
offiual enquiry a« to any work of magnitude, but in nine cases 
out of ten the repairs required are tbo«e which call for immediate 
attention, and which, if neglected, may produce very much aggra- 
vated consequences If the circumlocution that has been instanced 
could be avoided, and a certain amount of di'cretion and executive 
power bo given to the Collector to have these repairs effected at 
the time, the local needs would be more readily met, and expense 
be, m the end, spared 

Th.mmni 107 It remains for me to refer to the system of Government 
«dr»nc« advances known under the oam etaccaot * Though not confined to 
the purposes of digging and repair of wells, it i= mostly for the?e 
that tbe advances are u«ed, and they are the schemes w huh are 
the moot satisfactory in their working Advances are i 1 o given 
for etnlanktng of land, for purchase of cattle, purchase of seed, and 
o-ctsionally to assist in payment of debts The advance® are 
made by Government at a moderate rate of interest (6i per cent 
per annum}, and are intended to save tbo people from being 
compelled to report to th® money-lender or lamjo who charges 
n rate of 12, IS, or more per cent , and out of who*e clutches the 
cultivators seldom get. The plan is an excellent one, but its 
success depends entirely upon how it w worked, nnd how 
nearlv it is brought home to tbe people, nnd is adapted to their 
means. VTliat is still requisite i«, to male it clear to the 
cultivators that the system is one that will benefit them, one that 
will enable them to benefit themselves If this idea could be 
i nee thoroughly grasped, tbe advantage?, not alone to tbe 
people, bat to the Government, in the form of an increased 
rev enue from the land, would be very great 
SVi'/rt'An Am one going through the country as I did, could not fail 
tV.djuM* «r»4 to be impressed forcibly with tbe difference between the way 
ia<~«r*str*ttt. in tt kich the laccati system is worked m one part nod that 
adopted in another, and also with the dependence of the system, 
for its success upon the energy and interest of a single 
individual, this being, a? a rule, the Collector or Deputy Com- 
missioner Whilst the srstcm is popular m eo*ne districts— 


• See fo It ole t, » fays N> 
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for instance, in Belgium (Bombay), the Native Slnlo of 
Kapurtbala, Multan, aud other parts of the Punjab— in others, 
each ns Altgnrh (North-West Provinces), it is reported that 
* the people will not have it on any terms,” and in Madura, 
Coimbatore, and other parts of Madras the complaints are 
great as to the difficulties put in the way of making use of tho 
advances for the digging or repair of tanks. 

W hen advances are made bj Government agency the returns 
show that it is but seldom that there are arrears of any long 
standing, and tlie State loses very little on tins account Tho 
objections of tbe people to avail themselves of the advances 
do not arise alone from difficulties put in tbe way, or 
because tbe advantages of the system have not beeu sufli- 
ciently imposed upon them, but largely, also, from their own 
fault, their careless and improvident habits, their suspicion, and 
their inability to appreciate what is intended for their benefit. 

The most important factor in removing the^e hindrances is 
tbe personal interest and activity of tbe Collector or Deputy 
Commissioner. 

The cultivator will often prefer to resort to tho money- raton' 
lender, because tbe latter gnea him the advance at once, 
because be asks no questions, and does not insist upon tl o 7 
money being devbted solely to the particular purpose for 
which it is given, he does not come round and see that the 
work ib being earned out, but allows repayment at leisure, 
lastly, be has no intermediaries who requite to bo "feed” 

When, however, a cultivator applies for a taccavi advance, 
be complains (and frequently with reason) that the delays aie 
long, and that the enquiries are put off, that be has often to 
wait several days at tbe Tahstldar’t office before that official 
will attend to him, and that, m the end, tho advauce frequently 
comes too late to be of any use, that he is bothered by 
minor officials who come to see that he has not used the 
odvaDce for other purposes, by others, again, who come to 
“pass” tbe work, but who one and all require their “palms” 
to lie ** greased , ” and that the money, thus filtering through 
several bands, never comes to lum to the full extent of the 
advance, lastly, that tbe Government insist on punctual 
payment of interest aud repayment of loan Thus the rat fat 
comes to undervalue the advantages of the taecact system, 
and resortB to the easier method of going to the bantfa, 
though it may be dearly bought in the end. Tben, having 
once obtamed the money, he will often use it for mantages 
and for other extravagancies rather than for the presumed object, 
and thus he gets involved deeper and deeper in debt. 

108. I will now give some instances of the need that exists 
for the cultivators to be made more acqoainted with the ad Van- *<i«pt»*R«f 
tages of tbe taecart system, and also of the need for better ««*•«“"* 
adinmistrat on of tbe system 

At Bora, nesr Cawnpore (North-West Provinces) I saw a cult ralnr •SflJ'.If?* 1 
who wa« cuuitra ting a masonry well at a cost of 1., 1-0. Thu tr»i iu leaded 
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to irrigate 25 acres The cost w being paid partly Oat of tha man's 
savings, partly by gifts from his family, and the remainder was borrowed 
from the monev-lender The man tneis nothing aiotrf Goccrntnenf adrtxnces 
Other cultivators here said the same thing 

In the Pcnjab Administration Report for 1S8S S9 it is noted, ra regard 
to the Gnrgaon dutnet ** Tahuldart need constant reminding of the 
** desirability of encouraging advances A lot has been done 10 Bewan, 
“but there is no reason why the number of wells should not be doubled 
‘is the district, also well repairing should be done by taccaci. Tha 
•'payments, when advances are made, are very punctual " 


At Ahmedabsd (Bombay) I found that tha faccors advances were not 
toads use of. The Mahdatiar did not hire the trouble attaching to them, 
his objection was, that ha had to keep separata accounts for them. 


In the Central Provinces, at Saugor, only two wells have been dug by 
means of Government advances in the last three years Of Dougasara it 
is reported “ There might bo more wells here, and the malgusan (land- 
" lords) could easily make them.'* The Chief Commissioner (Jlr Maekenue), 
in his proceedings for >he year J8S9*89, points oat that it is not the 
rfeht to the Janiyu that mini the rmyal, but the high rate of interest 
and the way be is cheated m nettling his accounts with the daniya 
Also be instances a case where in one division there was an extremely 
high mortal ty of cattle and where the people Would surely have been 
glad had help been given them , and yet there was not a single loan for 
purchase of plough cattle, and this entirely because the Deputy Commissioner 
did not trouble about it 


* * “ m he fact is, that the granting 

f the treasury and tahttl 
Commissioner has made it 
• that people are able to 


When at Madras, I met in conference a number of landholder# , they 
©no and all spoke of the difficulties m the working of the taccavi system , 
and at a similar conference at Poona it was remarked that local officers 
did not trouble about taeeaet becanse it entailed extra work on the 
j&Icimlatdarj Tahttldart, and others, and they had to keep separata accounts 
for it 

UiJtu Poring mytonrw the Madras Presidency I came across many instances 

of the non n»e of taeeac i advantages. At Salem I found that only four or 
fire wells had been sunk m the last two years by Government aid Tho 
people preferred to borrow locally at 12, 15, or even 18 per cent, and not 
to be restricted in their application of the money At Avenashi (Coimr 
batcre ) ratyat* borrowed lo ally at 13 per cent in preference to nstng the 
Government loan I was told that jo Tinnevelly the tisk of taking the 
taccor* advances was, that if a man took a loan and tried to dig a well, 
he had to pay whether be was successful or not and the rocky nature of 
tbe ground made the attempt very uncertain In cases where a man has 
tried and failed, I think, possibly, the rules might with advantage be 
relaxed. 

S*nv»t In many parts of Bengal the landlords (cemtndart ) have no direct 

interest m tbe produce of the land so long as they get tfcejr rents, and 
they are often too eocmabercd to lay out capital in water supply, the 
raiya/r are too poor to do anything unaided, and, in consequence, reservoirs 
that use to benefit low lying nee fields have fallen out of repair, and no 
fresh ones hare been constructed 

it,t**eti«( 109. By sray of contrast, I may now mention cases where 
" ,r P||f 0 *J (( manifest adrantige lias followed tbo energetic administration 
mY««r.v< 0 f the taccact system, and the popularising o£ its objects and 
* ,rt *’* advantages 
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lha Punjab Admin islration Report for 1883 89 it is m d ' Tl c Poo[.li 
“ increased wort to Uttar* is in many cases doe to tbo personal influence 
** ot Deputy Commissioners.” Again, “ In the Montgomery district tbo 
** system or advances is undoubtedly popular ** 

In the Multan district 1 found that the Deputy Commissioner I si, m 
the last year alone, given Its 2S 009 in faccari advances fer the digging of 
wells to supplement the supply of water from tbe Sidhnai Canal * 

In Cel gaum (Bombay), and entirely through tbe personal energy of tl e Csmbiy 
Collector and District Deputy Collector, ndrsnces to the extent of between 
thirty and forty thousand rupees annually have been made during tbe last 
four years, «nd the number of applications have averaged 748 per annum 
Advances are made for well and tank digging and repair, for eml anting, 
for removing rank grass and weeds, for levelling ground and making nco 
Belds out of dry land, for purchase of seed and cattle, and for cutting 
away prickly pear The Distnet Deputy Collector ( Honourable Our* 
shidapa Tirbasapa ) who was in charge of two divisions ( t alula s ) sevet years 
Bgo, took a personal interest in tbe matter, and by himself explaining o the 
people the advantag*a cf the tacean system induced them to take it up 
The Collector, Mr Muir, issued circulars m the vernacular, and now all 
the seven. taUtlcat of the Belgaum district bare adopted the system. 
During the seven years there has not been one bad debt, and so much 
work has been thrown on the Jlfamlatdan that three extra clerks have 
had to be obtained for this work, the cost being paid out of tbe taccat* 
grant. The District Deputy Collector explained to me that everything 
depends on tbe prompt examination of applications, and on not keeping 
the applicants wa (mg about at the Mamlatdar* office or sending them to 
and fro repeatedly Tne only reason that advances were not even more 
nsed was, that tbe people bad already mortgaged their land* so much 
for other debts that they had no security to give for tbe Government 
advance He was of opinion that it was absolutely necessary for the 
people to be ready with their payments on tbe day filed, and that it would 
not do to allow them any laxity 'With this opinion I am inclined to 
agree , and, though at first I thought that where security wa* good some 
liberty might be shown, I now believe that stnet enforcement of payment 
when due is advisable. 


C ' “ ,<J 14 ‘ **'■ J — « L s“« l * ' — — s-* »nd in the Central 

, ■, ■ up of the advances 

• ■ ■ • • icing exemption of 

s s Mr Fuller, in his 

«’ s ■ ure, speake of the 

* 1 * ■ deprecates delay in 

. . ■ bo Jet know that 

» »,■■ ■ ■ entailed on them 

Mr, Fuller reports, further, that very great progress has been 
lately made xn the amount ot the loans advanced under the Agri- 
culturists' Loids Act (No XII o£ 1884 ) The figures for the last 
three years are as follows — 


1887-88 - 
1883-89 - 
1839-90 - 


1,444 

1,092 

2,5.55 
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Such a marked increase is highly satisfactory, and shows what 
can be doue by the exercise of peisonal energy. It is added 
that, “in the whole of the Central Provinces recoveries were 
“made without difficulty; tn only one cieo was resort to coercive 
“measures found necessary; Government realised 6 4 per cent, 
“on its outlay under the Agriculturists' Loans Act " Of 
Bilaspur, which has been mentioned in paragraph 108 as having 
been oachward in utilising the advances, it is now said, “ for 
'‘several yecrs il was reported that the people were reluctant 
° to take advances, but iu 1889-90 Rs 16,768 were advanced 
'* here alone . ** 

•rttemlnMlr* HO Native States have not been slow to realise the advantages 

sttui. 0 £ advances for agricultural improvements 

Jtypote. In Jeypore the cultivators are not allowed to borrow money for staking 

welU , the State advances money at interest varying from G to 12 per cent , 
and the Land Revenue has increased very considerably wherever wells bare 
been dog 

Sipartbals lathe Kapnrthala State under British administration, tbe system of 
giving adiances for •eneaUaral inipiovements J as been mad a easy, and is 
largely osed Within the pis! two year* Rs 65,493 have been distributed. 


' ■ ' 1 r ’ r *’ r «--> Advances 

. le and seed, 

• • wells under 

, 1 n»e of wells 

during the last 10 years had been made by menus o! taccait advances 
Major JJnssy reports that repayments »i« generally^ made with ponctua’ity. 


N««nity t«r 111. The foregoing instances show clearly how much has 
i*®eauu««oa been done, and also how much can still be done, if only the 
U mattcr ma dc a pertonal one Were further demonstration 

needed, it would be found in the case I have mentioned in 
paragraph 101, vn. f that donng the quite recent distress in 
Madras the Government advanced money to the extent of 
20,000/. in the Chmgleput district alone to enable 18,000 new 
wells to be begun. Besides this, nearly 10 laX/ls (say 72,000/ ) 
were advanced in the Kurnool, Bellary, Anantapur, and’ Cad- 
dapah district* for well digging, and 1$ lakh (say 8,000/.) 
under the Agriculturists* Loans Act. 

The want of capital on the part of the rat fat i9 undoubtedly 
a main source of the difficulty m euahlmg him to undertake 
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the construction of wells, tanks, etc , on Lis own account, and, 
therefore, the aid oF Government may most advantageously 
ho called in to assist him and to better the agriculture of tho 
country. But it is incumbent that every reasonable difficulty 
that stands m tho rat gat’ t way, and which prevents him from 
availing himself of the advantages, should he removed. 

I do not say that tho objections and complaints of the cul- 
tivators are valid ones in general, or that the indifference of 
the people is not mainly their own fault, hut there ore ways 
in which procedure may bo simplified, and tho sjstem of 
advances be made more popular And here, while suggesting 
some improvements, I would desire not to bo misunderstood, 
nor to hint in any way that Government are not fully alive to 
the importance of urging on their diBtnct officers the carry- 
ing out of the system, nor, again, ami forgetful of the great 
good that has been done in the past But the subject is one 
which cannot he forced too often or too strongly upon the 
notice of Government and its officials, 

112 In the first place, the issue of vernacular notices, setting w»j*tn whi« h 
forth the advantages of faecatt advances, should be more ,,, ,mm»j bo 
widely adopted, and these should be supplemented by the more 
personal activity of the district officer. In ceitam cases, as 
has already been done in some parts, there might be added 
special inducements to the taking op of the advances, such as 
the securing of exemption of improvements Irom assessment 
at the lime of the next Settlement I am quite aware that Th« non ta«^ 
the Government have declared in India generally that they menu. ° ,pro,e 
will not tax improvements effected by private capital, 
inclndmg those made by mcan9 of taecavt advances , but, as a 
matter of fact, this promise is rendered nugatory in many 
p3rt9, inasmuch as taxation is raised, not ou account of the 
improvements directly, but on tho general grounds of rise of 
prices, construction of new roads, extension of railways, and 
other means of communication, consequently, there is no 
certain security under the present system tl at private 
improvements will not be taxed As long as this continues, 
it will certainly act as a bar to agricultural improvement, and 
will prevent the outlay of private capital on wells and minor 
works of irrigation I think, therefore, that the system 
should be relaxed, at least to the extent of securing to the 
man who digs a masonry well that he shall not be directly or 
indirectly liable to any riso of taxatton on account of the 
improvement which he has effected by the expenditure of his 
private capital upon it 

There is little doubt that had such a provi'ion existed in 
reality as well as in name, a great many more irrigation 
works would have been carried ont by private effort A 
Bingle instance will make this clear In a Resolution of th«* 

Revenue Department of the North-West Provinces and Ondh, 

No 898A of I860, a compari«on is drawn bet^e^m lb- four 
districts Gazqur, Jaunpur, Balha and Benar^r -vlnJi -are 
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under permanent- settlement ns regards the Land Tar, and the 
adjacent and similarly situated districts which arc temporarily 
settled, and, consequently, are liable to periodical revision of 
the Lind Tax. In the former, 65 per cent. oE the cultivated 
area has been brought trader irrigation by wells, tanks, and 
streams, and in Jaunpur alone 55,224 wells have been dug by 
private capital. But ra the temporarily settled districts only 
between 20 and 27 psr cent, of the cultivated area has been 
brought under irrigation from wells and other sources, 
exclusive of canals 2f the land under canals be added, there 
is, even then, only a total of 22 per cent of the whole 
cultivated area of the temporarily settled distucts under 
irrigation, as against 55 per cent m the permanently settled 
districts, there being no canals at all in the latter. Private 
efforts, therefore, under these circumstances, have dona far 
more than all the aid of Government, even including the 
making of canals The points here brought out are well 
worthy of consideration, and it has further to be remembered 
that anything which induces the people to invest money on 
the land gives them a permanent interest in the continuance 
of the English rule 

Aroiainesoi Next, all hindrances to and delay in giving advances must 
tdAneM 1 4ad fa be remoi ed. The Tahttliart and others mast know that it is 
a«k!o« ttpuin not a matter of their choice whether or when they will attend 
to applications, but that it is their clear duty to expedite the 
advances A fair interval must be a llowed for an improvement 
to tell, before payment of instalments is called for This done, 
I am in favour of strict adherence to the rules as to payment 
on the date when due, and I think that the rate of interest is 
well within the cultivator's means 

Again, repairs should be more piomptly attended to , and minor 
repairs, as also the management of the smaller tanks, should 
be left to the village community themselves, or to the Collector's 
authority. 

In certain cases, such ns that instanced, whero a man, after 
taking a taecavi advance for digging a well in rocky ground, 
has failed to reach water, the role might be relaxed ia bis favour, 
if it boclc3r that he has spent tho advance in the endeavour. 

Trinaftrtat* of U3 An improvement might he effected ra the method of dis 
S°. rp ri?t u m D °* pc^ng of surplus funds accruing from grants made for taccavt 
•aotber purposes 

TVhcn the taccan grant for any district has not been fully 
applied for, so that a surplus is over, this surplus might well he 
transferred to another district where the applications may have 
exceeded tho original grant made for the purpose 
AUoettioa of It jg also worth the consideration of Local Governments whether 
“»"« v '*iikh 4t a certain sura of money should not be given annually to each 
Collector or Assistant Collector, which he would bo bound to 
t spend in advances for wells or similar improvements. This would 
cot learo it so much a matter of choice os it is at present with the 
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district officer whether ho will exert himsclt or not in the giving 
of advances for agricultural improvement. 


In the last place, I am stronglv of opinion that Borno share in a »btr* in the 
the nd ministration of taceavi advances should be put in the hands 2rEJJ!!lrt ,tton 

H' P ' ,4 ' ^ .4.1 ■yi l1pnj) V lj 0 Kltitlt** *hoOtd 

- ! 1 ■ . . 4 ■ ■ between ®fu>* Anneal- 

: " i Depart- "fi.’"''" 

■ i. ■ of taceavi 


advances could hardly be entrusted to the Provincial Directors of 
Agriculture. Bat, at the same time, the Director of Agriculture Tb» dni y of »b» 
is the person who should best know the agricultural needs of bis AyneSt"#. 
Province, and he should be enjoined to giro bis special attention to 
the extended working of the taceavi system. Further, bo should 
he empowered to advise the Revenue Authorities generally, and to 
report on specific cases, either of special need, or of non-observance 
in the application of the lands which have been granted. 


It is a misfortune attending the position of the Director of Agri- 
culture that he has no immediate executive power, but he should 
certainly, I think, be entrusted with the snare in the administra- 
tion of the taceavi advances which I have indicated. 
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**er well mannred land. In 2291, a year of drought, there was a n opportunity 
‘‘of making the contrast, the weli-msoured dry land in the meat prominent 
* rare belonging to a Pa nab, and haring an excellent eholan crop, while 
“aorroBnding telda had practically «»/ The raijatt are perfectly aware of 
“the reason ant allege want of capital and pasture 

rrembiremet There are numerous proverbs current among the people as to the 

J^5f Ue necessity and valne of man are, bat the practice is often not as 
good as the precept 

Mr. Benson give®) along with other®, tbe'e from Knroool * — 

** Terra (a kind of so3) hunger* afleT manure as a Brahman after g\ i, ' 
“a Eeld wit! oat manare w as B*eless as a cow without her calf (meaning 
that she will not gire milk unless the call is before her). 

Mr. Nicholson quotes tbf=e 

"Old made and ToU of watet," “tern dry land mto wet, pea yoar cattle 
‘•(in the field), ana feed etraw to them,* ** mnefe is better ere a than the 
plough.” ** If manare u asefe-s (good) sail u useless, or “ manure is better 
** than good toil. 

•M*rf**u*r 138 It has already been mentioned in th© last chapter (para- 

•ndasoare graph 102) that water and manare are really interdependent, 

and that the rap ply of the one most be considered m reference to 
that of the other In parts where rainfall u sufficient, manure 
alone may have to be sought, and where there is fresblr-reclaimed 
or virgin soil, or land enriched by silt, the supply of water alone 
may suffice. Bat the«e conditions seldom prevail. In the coarse 
of my enquiries I found that in every part where rainfall was light, 
water and manure were mentioned together, and it tray be said, 
without fear of contradiction, that one is necessary to the other, 
and that without the presence of both, the full benefit of neither 
will be obtained , m brief, they are interdependent This is well 
set forth in the following extract from the Report of the 
Director of Land Records and Agriculture, Bombay Presidency, 
1B88-59 — 

“It cannot le doubted that (11 character uni distribution of rainfall, (2) 
M want of capital, and (3) want of manare are tic most imports at factor* 
“ which regulate tie demand for canal imgaUon , .As 

“regarda uaaure the ddSealty is great. Irrigated crops trench on th# 
“ tcmporaiy f ertilitj of the eod. which meat he restored ether by manor# 
** or rot. Irrigation therefore can cat be carried beyond the limits which 
** the supply of arailable manare fixes * 

A practical proof of the truth of the abore is seen m the sugar- 
cane cultivation around Poona, the entire n (lastly being the 
outcome of the joint supply of water aud of manure, whereas 
neither, br itself, would hare beeD sufficient It was cot until the 
canal was brought here that the 6Ugar cane cultivation sprang up, 
and then the growers found that they must bar© manure as well. 
Meerut, Amritsar, Hoshmpur, Mahjm, Avenasbi (Coimbatore), 
and numerous other towns, farturh instances of the tame truth 
Almost every Milage site in the North-West Provinces is in itselfa 
similar example. In the centre are the habitations, clustered together, 
probably for purj oses of defence iu past times litre are the well*. 
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u*rd alike for drinking, washing, and irrigation purposes Here, 
too, the manure from cattle, the sweeping* of the nouser, etc , are 
nearest at hand, and arc available for the fields closest by, these 
being al*o the ones frequented by the people for purposes of nature 
As a consequence, it is here that both water and manure are 
most used, and that the richest and best cultivation is carried on, 
sugar cane, poppy, castor-oil bean, potatoes, and vegetables of nil 
kinds being grown. This is the inner circle, or '‘garden*' culture. 

Next comes a circle lying beyond this, but neither so much man tiro 
nor yet so much water can be spared for it, and the crops, though 
still good, are not so good, nor, as a rule, of such a remunerative " 
character, pulses, wheat, barley, and oil-seeds are more general 
Next is a third or outer circle, which is only partly manured, and 
only occasionally watered, and where cultivation is still less high 
Lastly, there may bo a fourth or outlying part, never hearing more 
than one crop a year, a summer crop one 3 ear, and a winter crop 
the next This land gets no manure and no water except the 
rainfall, and may bo termed “diy’Mand. Thus, one is able to 
draw, as it were, successive rings or belts round a village, each 
belt, as it is further removed from the centre, indicating le«s in- 
tensive culture, and also the close interdependence of water and 
manure. The rent may accordingly vary as I found it do m a 
village near Bilhaur, from Rs. 80 in the central zone, to Rs 15 
m the second, Rs 10 in the third, and Rs 7 in the ontlying por- 
tion This was repeatedly pointed out to mo by Sir Edward Buck 
daring oar tour in the Cawopore district. 

It may he said, generally, that manuro goes first to the 
“garden" land (watered by well), then to the “wet" land 
(watered by “flow"), and what is over goes to the “dry " land 
(watered by rain only). 

It is not that the soil was originally different in quality, though 
this may sometimes have been the case, thereby inducing the 
people to pitch their habitations where it was best, but it is 
mainly the manure, the water, and the resulting cultivation, that 
have brought about the change It would be of little use to extend 
the supply of water unless there were the manure to back it up. 

The converse 18 equally true; at Hissar (Punjab) there is plenty 
of manure, but it is not made use of because there is not water 
enough Bengal, on the other hand, furnishes many instances of 
an abundant rainfall, hut deficiency of manure Ab a contrast to 
both these, Meerut and Hoshiarpur are examples of what can be 
done by a sufficiency of each, night soil being largely used there 
in conjunction with well water Similarly, Amritsar and Poona 
prove what can be done with canal water and manure It is a 
common saying that, if you given ratjai water and manure ho 
will grow a crop even upon stones 1 

119 The Indian cultivator shows by the money which ho is *»i« 

wilhug to pay for manure when able to afford it, that he is by no wla«°" 

means ignorant of its value. When he burns the cow dong 01 “* aa,e 
which ho collects, he does it, as a rule, rather from necessity than 
from want of knowledge of its worth That, when he has mannre, 
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he often does not preserve it well, or use it to teat advantage, is, 
however, the result o£ ignorance, 

snnM-Mtiu At Mahim (Bombay) I found that K«. 96 an acre was quite an 
Dunmngthe on } inar y amount to spend in manure for the " garden v crops. 

Even larger Bams than this are expended over betel vines, as much 
as R«. 280 to Rs. 380 an acre being given out in manure, while for 
ginger, sugar-cane, and plantains the cost frequently goes np to 
Rs 160 an acre. A cultivator thus graphically described to me 
the effect of manure on the ginger crop he was cultivating, be 
said :> — “ I use manure, and 3 or 4 sons come to each plant " At 
Poona, as much as Rs 200 per acre is spent on manure for sug3r- 
cane , at Amritsar, Rs. 43 an acre for the potato crop j at Hoshiar- 
pnr, Rs, 60 an acre for sngar-c3ne. 

Nor is it in the quantity of manure alone that the Native often 
displays great foresight. He also oEten knows when to put it on, 
and for to it eh crop to use it. He knows that he must not nse it 
on "dry" land bat on "wet" land, where it will decompose. He 
knows, too, the harm of using freth dung, and that it will attract 
the wbite-ants, and that they, in turn, will destroy the crop, 
rim offMjnt J20. I propose now to review the different ways available m 
c p *' India for manuring the land, and then to see to what extent each 
maunre is made use of, to consider what relation its supply bears 
to the wants of crops, and how the supply may be improved and 
extended. 

c*tii**m*oQr» 221 The most general manure, alike in India and in England, 
is cattle-manure, or, as made in kngland, farmyard m mure Brit, 
whilst tn the latter country it has to be, and can be, supplemented, 
and even in part replaced, by artificial manure®, fhj® n not the 
care in India, and cattle-manure is the universal fertiliser and often 
the only one available. \\ ben, therefore, we find it the general 
practice, even in villages, to barn a large proportion of the dung 
from cattle ns fuel, and when, on nearing any town, we may 6ee 
troops of women carry mg in baskets on their heads, the cow-dung 
cafce^ or Iratfiei, which they have male into cakes and dried in 



nitrogen be lost in the burning, the cattle are so poor, and so 
poorly fed, that there is but little nitrogen to lo-e, for the dun" 
is of very low quality, whilst eien what is lost, u recovered m the 
extra amount of nitrogen which exists m the rainfall m 
ttkt*a**t* India Such etn.temi.ata as there have been made even 
«£S>*2wMrVi 9 ulte **eeat!y, by men who, though not agricultural chemists 
themselves, have not hesitated to express boldly their opinions 
tt*ro lauia on points which they were not able to miestigate for them* 
iMsUfit. nor vrere qualified to pass judgmeut upon. And so 

it has come about that, from an error as to the amount of 
nitrogen tn the rainfall, roanr theories have been bmlt up, 
anl but little real iiivtNtigaiion has been tfouc. I do not 
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non to s»v that 1 hare been *LV to investigate the question 
at nit thnro ighlv, but 1 hare done so sufficiently, at least, to 
satisfy mv m clf of the incorrectije** of many of th« tl eoru« 
propounded, and to *1 ow that cattle-manure jn India is not 
tie poor miserable stall it has been represented to be, but 
that it most, and doe*, lose a very great d»-al if it i* l unit for 
fuel, this los« net Itit g recovered in tli» rainfall Even vtre 
the latter to l>« the ca«c, we should hare o further difficult) j 
the districts of slight rainfall, where most dung is burnt (be- 
cause wood is most scarce there), would pet least nitrogen 
back, fir tie greater part would bo transferred to tbc more 
rainy and more wooded tracts. 

To satisfy myself on three points, I obtained, through tbc 1 
kindne b of Mr It II. Elliot, of ISartchinhulla, Mjrorc (whom 
I was vuiting at tho tunc), a number of samples, not only of 
the solid droppings of cattle, but or the ntino and tho 
drainings from manure heaps, also samples of tho ashes of 
the 6-mie dung after burning cakes made from it, samj lcs of 
leaves used for litter, of castor-oil refuse (editor poonae), 
earth nut coke, etc 1 mutt not burden this j art of my Report 
with all the analyses, but, referring to the Appendix for these/ 

I Will now only give sufficient data to enable a comj>arieon to l o 
instituted between English and Indian cattle manuro, and to 
establish such other points as I may wish to demonstrate 
'Ihe samples taken were sent to London, and analysed in my 
laboratory there The cattle dang was composed of the solid 
droppings of lean working bullocks, token when fresh and 
put in a tin box, thus reaching me simply in tho nir drnd 
condition Analysis A is my own , analysis 11 is ono by Mr John 
Hughes, of London, of the sun dried cokeB , C is a 
standard analysis of English farmvard manuro , D is nn tiiinlysis 
by myself of tbe ashes left after burning cakes made fiom 
dung similar jn composition to that given in column A , E is 
an analysis calculated from the results quoted in columns A 
and D 


For fall ansljM* tea Append cr» D, E, F, 0, H, J, K 
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Axaltses of Cattls-manube (Indian) atul FaumtA2& 
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I hate placed the analysis 13, made by Air. Hughes, side by 
Bide with my own (A), and it will ho noticed that whilo the buu- 
dned cakes have, of course, less moisture than the fresh dung, 
yet, taking this into account, the general composition of the 
two materials is very similar, thus showing that roy analysis A 
is not that of an exceptional sample, but of a fair average one 
This mihe3 my deductions from column E all the stronger. 

Comparing analyses A and C, the Indian dung has, '^^'“a'cVnot 
Will he seen, far less moisture, but, as a consequence, the r°°r 
organic matter in 100 parts is \ery much higher, lie largo 
amount of sandy matter m Indian duDg is noticeable, hut in 
other mineral constituents, notably phosphono acid, it is qmle 
as good as English manure, while it ha9 double llio nmouut of 
nitrogen. This is, of course, taking the two manures just as 
they arc used, and comparing them weight for weight, hut 
to meet objection, even if wo suppose tho Indian dung to 
contain, not 19 59 per cent of water only, but 66 17 per cent 
like the English farmyard manure, the amount of nitrogen m 
it would he '563 per cent, 'ibis is only a little below the 
65 per cent of the English sample, and that, by tho way, 
one of well-made dung Therefore, whether we consider 
them on the Fame basis of moisture, or whether we take them 
as we really have to do with them, its, weight for weight, the 
small value and inferior quality of Indian cattle-manure is 
by no means established In this connection it must be 
remembered that the Indian dung is made without Utter, and 
is merely the s did droppings of the cattle, with more or l»ss 
earth, whereis Lngll«h farmyard manure consists of a quantity 
of litter, as well as of tho solid and liquid excrements of the 
cattle 

Now Itt ns consider what takes place when the dung is ” 

burnt Analysis D shows tbs composition of tho ashes in I00 bu,nin *i‘ 
parts, but, in order to institute a comparison, I have added 
column E This is calculated from analysis D, on tl e 
assumption (founded on analysis A) that 100 parts of the 
original dung will leave, after burning, 20 parts (one-fifth) of 
ash In analysis A the actual nmouut of ash wa9 21 16 per 
cent ; in another analysis winch I made it was 20 2i per cent.; 

20 per cent , or one fifth, is taken for the sake of convenience 
Ik mil hft. iwz. tkst WJ ’jar.ts, *ha. wsg&ai. 4'iwg (a.n.aJ.y'y.a. A',, 
containing over 59 parts of organic matter and 1 34 parts of 
nitrogen, lose, on burning, practically all tlie organic matter 
and nitrogen The nitrogen is reduced f'om 1 31 to 031 per 
cent , in other word«, for every ton of cattle manure that is 
burnt, 291 lbs out of a total of 30 lbs of nitrogen (97 5 per «Bpermi 0 f 
cent ) are altogether lost. JJ*, B ‘ ro **° *• 

In Chapter V (paragraph 59) the idea was fully combated 
that this lo«s was made good by its return in the extra amount 
of nitrogen supposed to be contained in the rainfall. 

Air Hughes, in the paper from wl leh the analysis B is 
taken, remarks that, while the nitrogenous organic matters 
are lost in the process of burning, “ the mineral matter*, 

" which include the lime, potash, and phosphoric acid, remain 
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“ tn {he ashes, and if these were returned to the /and He only 
** loss (the italics are my own) would be the 33 lbs of nitrogen 
** (the qrantity in one ton of manure), equal to 165 lbs. of 
*' sulphate of ammonia for every ton of cattle-manure so 
u employed" But I would/ point out *hat, even were this the 
only loss, it would imply a very considerable one indeed. The 
15a Us of nilphate of ammonia, putting the cost of the latter 
at 121. per ton, would mean, even in England, no le«s an 
outlay than 16r. Id, to replace the nitrogen thus lost by 
burning a ton of cattle-manure. Hence the loss is not a 
slight one at all, but a very heavy one, and, if it co«ts so much 
to replace it in England, it cannot be a matter of indifference 
that so ranch nitrogen is lost to the coil of India by a wasteful 
practice But this is not all, for there is another point that 
must not be overlooked, rt~ » that the entire value of the organic 
(or vegetable) matter is lost m the burning, and this is a 
matter of no small moment when, as I have shown, soils in 
India are generally notoriously poor in vegetible matter. 

oitierUtei Nor even this alone, for dung has an important physical 
lt in\ca‘*os 38 we ^ 38 effect on the soil, and it acts as a retainer 

•imioii of moisture. Indirectly it may be said, therefore, that the 
heat of India ia increased by the burning of cattle manure,, 
the soil losing the advantage of the moisture holding 
material. In some cases the physical or mechanical effect 
of dung is quite as great as its directly manorial one This 
is not possessed by the ashes, and would he entirely lost in 
the burning. It is not nece«ary for me to pursue this further 
than to siy again that the statements made as to the small 
value of Indian cattle-manure, and the small loss that tales 
place when it is burnt, are incorrect My aoaly c es are, of 
course, tbo»e of single simples onlv, but they were taken 
quite in the ordinary coursp, and are confirmed by Mr- Hughes' 
results. I im, however, well aware that much more extended 
work and enquiry than I have had leisure to make are needed 
before facts arc cstabli«bed for India in the same way ns they 
have been in Eoglaud. Nevertheless, 1 shall have shown by 
these samples how very great u the need of careful scientific 
enquiry in connection with agriculture, in place of the con- 
jectures and theories of the past. 

cwrtp.fw.do 122. I have spoken of the practice of burning dung os being 
»«u>orti o nor a general one, and so ic unfortunately is ; but it is very far 
*»t *&£>*<£•• from being a universal practice among cultivators, pure and 
simple. I would go further and say that the best cultivator* 
do not burn dung except out of sheer necessity, and because 
they have nothing elre for fuel, and that, even amongst 
second-rate cultivators, a great majority will not bam dung 
if they cm ht-lp it. Perhaps in all my enquiries there was 
rone info which I looked more closely than this, as I had heard 
«nd tCAtl such divcr«Q opinions about it; consequently, wherever 
I went, I did my best to inform myself upon it As . the 
rc*nlt, I hare n® hesitation whatever m saying that amongst 
evlln alert the reason why they burn dung i3 that they 
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hite no wood, and that if wood could he made cheap and 
accessible to them, there would be an enormous mciease in the 
amount of manure available for the soil I can instance place 
after place which I have visited and where no cultivator burns 
a scrap of manure for fuel, or where the least possible quantity 
is so used— generally ouly a little to boil milk C uml atore, 

Salem, Madura, Gujarat (Bomba)), Nadiad, Hospet, Hoshiarpur, 
and Multan ore ca'es in point It is where, ns in tho North* 

West Provinces, wood is dreadfully scarce, that the practice of 
burning dang has grown into a habit, and I have been told ly 
prople well acquainted with the North-West Provinces only, 
that the people will never give up the practice, and must use 
dung for their cooking But what I have seen in other parts, 
where not a morsel of dung is used even for cookmp, or foi 
boiling milk, convinces me that, if firewood were provided, 
the cultivators would 6oon come to know the benefit of saving 
their manure for the fields. Those resident in villages, but 
not themselves the actual cultivating clas es, will doubtless 
continue to burn dung, and near a town there will always be 
the inducement of realising something by the sale of cow dung 
cakes lhe seller docs not appreciate that the cakes have 
cost him anything to produce; that they are really his crop 
token off his land, and he returns from the town happy with 
the two annas or so of ready money which he leceives m return 
for a donkey-loaa or head-load of cow-dung cakes If he bu)s 
firewood, on the contrary, he has to pay money away instead of 
r'cetetng it When, however, ono gets away from the towns, it 
will be lound that manure is rarely a purchiseuble article lhe 
reason why dung is used as fuel for cooktng and especially for 
boiling milk, l 1 *, I believe, that it gives a slow fire which does not 
need any attention, whereis a wood fire does There are also 
ide s that cow-dung imparts to the food a particular flavour 
which the people like , but, as I have 6aid there are many places 
which 1 have been to where cow-dung is not even used for this 
purpose Cow-dung fuel is a handy form in which a Native can 
carry h re about with him all day long, for it keeps smouldering 
away gently, wherever matches are unkuown, this fact accordingly 
acqmres considerable significance 

123. I give some instances, from my own observations aud in.i»r.c«* in 
from the reports of others, which bear out the opinion I have ,oppo 
expressed 

At Iloshiarpnr there is plenty o! firewood and comparatively little dung Fool 1 * 1 
U burnt , tbe cultivation here is by wells. Visiting Jfashida, near Multan, 
where the 8 dhnai Canal comes I found that the cultivators do not burn 
dang with tho exception of a little for boiling milk 

In tbe North West Provinces as atated tbe scarcity of wood is, perhaps, Norti>w«it 
greater than anywhere else and so the burning of cow dung cakes has Pn, “*• 
becone, from necessity almost a habit even among cultivators Hut wlnt 
is more frequently the case Is, that for four months November to 
February, the rotyat makes cakes for burning and during tbe other eight 
months the dung is us*d as manure Sometimes I have found that tie 
e ikes are made during eight months and that the manure is used for the 
fields the remaining four , to each case the rains determine the dale, for 
during the rainy season cakes lor fuel cannot be made 
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Thus, a nltmtor near Cawnpore, belonging to the cAanar or leather- 
dresser rasfc, to’4 rce that he made cakes for three months, and collected 
dung for kis fields the other cine months dating from April 1st in C3eh 
jear An Ahir (goatherd) near Bara made tales for fonr months 
(November to February ), bat collected manure the rest of the time, 
except a little which he lord for boiling mi It, and for his p:p« ffioofoA); 
aBrabmsn here tild ns that he barnt as little dan? as he po'siblycoolA 
A KctehA i at Cawopore, who had dog a well for himself, and grew vegs- 
tables largelv, made cakes for eight months m the year, and barnt them, 
bat only because be bad to pav so much eoo-y for firewood He was 
in the ksbit of buying the stalks of indigo and ar&ar (apil«e) to ela 
out his fuel, and, in addition, ho pnrcka«ed the town -sweepings to pnt on 
his field* 

STr iToen», in his Settlement Ceoort of Eareil’y, says, “ three-quarter* 
“of the available cow dung of every village has to be consumed ta fnel, for 
•* want of trcod ‘ 

At Btsnrpur, near Aina, I fonnd that mannro is sold to other Tillage*, 
bnt the reason of this is, that the village is a cattle and not a tillage one 
at a)) 

Travelling in Eastern Bengal, in the neighbourhood of Serajgunge, 
I noticed that the general practice among the cultivators was, to hare two 
heaps of dnog one f r tael and one for mannre 

Mr Sen write* of BnrJwan — * la Beerbhoom no good enltirator would 
“ think of Cling his cow-dnng as feel. J-verything of cunanal value is 
** pnt in the dung-heap. Here there is plenty of jungle 

Reports from Lohardaga, Palawan, Piefcs*i, and other parts of Bengal 
tav that dung » “ cc-t * marketable eriiele," or m “seldom boogbt or 
“sold ’ 

I canrot giro any insUn-e from the Central Provinces in which dong 
was not regularlr bon t &s fuel Hot, as it is well known, here, »f any- 
where, t) e roil requires no mannnog, aod one would accordingly expect 
less care m the preservation of dong. 

At B is war, near Ajmere, some dang is barnt, and sime is kept for 
manure The supply of ^st*r is nnfortonstely. short, and ffcis prevents 
a* much manure being nsedon the land as might otherwise be t&& ca*e 

At Ahmedalad, firewood is scares, itet> ts Re 1 for four mannds of 
40 lb* each, and the tes'imonr c! the cultivators 1*. that they gather 
»JJthe»f*Iks rtc., off their field*, ard would not burn any dong if tb*y 
could pcs'iely help it. Toons is another place where firewood is expensive 
It bis to be carted between SO and 40 miles, and then costs III S a 
cartload, whereas a cartload of cow-dung rake* ocwta Hs 3, and a 
cirllcnd of Icoss cow-dung Te 1 only It is not to he wondered at, 
then, that the cakes are burnt as fuel instead cf tLe wood The general 
op nion expressed was, that if the price of wood were halved the cultiratcr* 
would not burn cow-dung^ for they fully appreciate its value 

The country around A'adisd is well wooded, and no CMarotar ATsindt (the 
brat cultiWrog caste) burn* dong, net eren for cooking purpotes 
Manor* i* sold out of the town to the cultivators, they paying lie. I far 
EQ mannia (of 40 lbs raeh) 

Mr J eyta s»js of Gojsrrft (Bombay) " Here man urea are largely 
* used Cow-dung is rot burnt ** 

It w»s tjerhapa, in Madras that I found the strongest ground for 
eon-ledmg that eeltiratore, if they had firewood m saffiei-n-y, would 
alwndon Ihs burning of dung at feet 

At Arerashi (Coimbatore) the cultivators do not bnm dung at all hot 
on tb* tcnlrary, they hoy it from the people who keep cattle, bnt ham no 
fields thenselrci TLis Is rot became ot any plentifulnea of firewood, 
but fcemre by growing hedges and dipping them, and by cs'hertpg all 
stalk*. «ts^ the peopl* manage to rke cat their stack cf in*! without 
having to burn the dung J«o cultivator *t Salem barn* dang, although 
tho*« who lire in the torn and keep bo Cal mi tv Cl make up cakes for 
hcfcing The same is the cue at Slijsli, 

At Hrapet th»re Is pleat « cf wood, and eonrequentlv darg f* not burnt, 
sleejt just a litlls fir boiling milk- firewood at Hsnsar (Mysore) } S f 
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to be courted 17 miles, and costa Rs 3 a ton besides , Ibis is the sole cause 
of dang being barat there 

Mr Benson B3js that in aomo parts of the Cnddapah district of Madras 
datljj is never burnt 

Mr Nicholson, in his “ Manual of Coimbatore ’goes into this matter at 
considerable length, and gbovr* that cattle dnng is neper nsed as fuel except 
in towns, and that Mr Robertson (Superintendent of Government Fanes, 

■ — ' » — i _i f his Reports, he Baid it was 

■ iwns Very occasionally a few 

■ i Standing or baiting plaoo for 

" carts), bnt not a hundredth of tie cattle dung is so used, partly because 
“the value is perfectly known, partly because fuel for tbe few wants of 
* the raipat is anppl ed by hedge and tree loppings, cotton and lantlu stalka 
*' and eo forth * 

“Village sweepings and cattle-droppings are carefully stored; pots nnd 
‘ tiles are burnt With sweepings, etalts, and small wood, but not with 
“ b rathet ' 

It elicmld be added that cow-dung' is iwed for plastering tbe 
floors and walls of houses , also, that a very large quantity is 
employed, especially ou the outskirts of largo towns, for 
bnck-burniDg. 

124 Tbe instances here given show clearly how close is tbe *»>« <to«* 
connection betwe»n tbe 6tipply of firewood and tbe return of b2t«£n «“* 
manure to tbe land. As the result of my enquiries, I feel I m»n"are < ’.SSpi t , h ® 
may safely assert that where the practice of burning dung as 
fuel prevails among the genuine cultivators, it arises, in eight 
cases out of ten, from the scarcity of firewood Tho other 
causes are, a deficiency of water, the land (as in the Centrat 
Provinces and silt renewed tracts of the Punjab) not requiring 
manure, and, lastly, bad caltivation, which generally means 
cultivation by castes agriculturally inferior 

Tbe fuller treatment of tho way in which to remedy the loss 
of manure caused to the land will be taken in the next 
chapter, but I may, before passing on, say that tbe only 
remedy I can see is the establishment of the “Fuel and Fodder 
Reserves” Broken of in Chapter IV, paragraph 37. Anyhow, 
there can he bnt one opinion as to tbe desirability of lessening 
the amount of dung bent Sir Edward Buck wrote in 1881 — 

“It is manifest that in tbe interest of agriculture ev ery 
"attempt should be made to minimise tbe expenditure of 
" manure as fuel " 

125. Ashes of dang have a distinct - 1 , 

mineral constituents, and they may t ^ |M « 

greater advantage than tho dung itself. V. * ’ i . • 

forcing effect is not desirable, tbe ashes are preferred , again, in 
very wet parts, such as Mahim, the cultivators have difficulty in 
preserving manure, nnd the mast general use they put it to is to 
burn it for rifJ* (the system of making seed beds for rice, etc,). 

The unburnt manure would possibly, in each a wet climate, 
retain too much moisture and keep tbe soil too sodden, whereas 
the nsbes have a reverse effect, and enable the water to 
drain away better, thus keeping the soil porous and less saturated, 
footnote p*gs 2i 
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Again, it is a question etUl to be determined satisfactorily, whether 
m coils like black cotton-soil there may not be sufficient organic 
matter to render the ashes of dung as effective as the dong 
itself. 

I mention these points in suggesting a field of enquiry in 
urhtch agricultural chemistry can do much good by explaining 
what does actoallr t ike place. 

But that the cultivator, when he does prefer ashes to dang, or 
else the whole daag to the mere ashes, does so simply from fancy 
or from ignorance, I am by no means ready to allow, bat 
assert that quite the contrary is the case. A cultivator from 
Ticcevelly, whom I interviewed, described to me his practice 
thus : — “ I would ashes for my nursery bed3, and raw 
“dung to get ‘produce/" He added that for heavy laud he 
would ore the raw dung, aud the ashes for his lighter land. This 
use of dung for opening heavy laud quite agrees with English 
exper’enee. At Madura the cultivators said to me, " the Native 
“knows the uuburnt dang is better; there is more ‘force* in 
“it."* I often think of the answers given to me by two culti- 
vators, one at Salem, the other at Avena*h5, when, after they 
had complained to me of the difficulty of getting firewood, I 
eaid to them, for the purpose of testing them,*' But why don't 
“von make the dnng into cakes and born them? Then you 
“have the ashes left; what more do yon want’" The one 
replied, “ TThat is that? It’s only a httl© ; that's not enough/' 
The other said, "If I burn the dung what 6ball I have for 
“manure? How on I live if I burn my cattle-dung’ I 
. " want it all for my garden/* 

I pass on now to consider other modes of manuring the land. 

<4wp-fe-u B r 126. Folding of shsep and cattle on land, for the purpose of 
manuring it, is another practice understood in eome parts, 
hat neglected in others. It has one great advantage, m that 
the unne is not lost, as it generally «. Folding is practised 
largely m Coimbatore and other parts of Madras; in the 
North-West Provinces; in Palaman and Rungpore, » Bengal 
(chiefly for 6agac*cane aud tobacco cn*ps) ; at Rawal Piudi 
(Panj*b), and el-ewhere. Sheep and goats are generally n-ed. 
but cattle are not un frequently tied oateide the peas jjlvi, an/i 
fodder Cprioaoally ctolaa (a millet)] is giren to them. The 
animal* are allowed to graze by dav over the dry fields, along- 
roadsides and wastes, picking up whatever they can, and at 
night they are brought id to the jiens. The pens are moved 
about every second day. The cultivators pay for the privilege 
of having the sheep go orer their fields, thereby manuring 
the land. In TinteTelly, sheep are bred largely, and chit Ay 
with the object of using them for manuring the land. 

**r»»»ff~«» 127. Perhaps next to, but insignificant as compared with, 

* r * rt cattle manure, is the use, os a maaurial agent, of the refuse 
oktain-d from various oil-reeds after the oil has been expressed 
from them, The principal oil-seeds thus ti*ed are the following 
Oastor-otl *c—3 (#»««*/ »«*««*/*) ; Gmgellv, Ttl, or Scrame 
(•irra^cci itJicKta ) ; Eaclb-aut or groued-nut [JraeAh itpsgea }j 
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Kordat or Safflower {CarHamus Itnclortus), Rape 6eed , Mustard 
feod, Niger seel (Ganotta abttnmca), Linseed, Cotton seed 
The seeds of the fruits of several trees, suth as Ponganta 
glabra, Ilattta fahfolta (the J lakua tree), and JUelta Azadtrachta 
(the Seem tree), ore a1«o pressed, and the refuse is employed 
ns manure, chiefly m the coffee districts Most of these seeds, 
after expression of the oil, are also used primarily for feeding 
cattle, and sccondanlv for manure 

C astor oil is a plaot grown very largely in Gnja-4t (Bombay), c»»tor«»i« 
and it is a common eight to see it fringing the fields in tie 
North-West Provinces, aho in Bombay and Madras In Mfihim, 
where, in consequence of heavy and continuous rain, it is hard 
to preserve cow dung, castor refuse, obtained from Guyar&t, is 
used to a su-pming extent for the more expensive crops Thus, 
for betel vines, from 9 to 12 tons of castor cate per acre 
costing Rb 280 to Rs 380 will be carefully applied in handfuls 
round tho hase of the plants, in some 15 to 20 separate do'es , 
for ginger, sugar-cano, and plantains, lesser amounts, but still 
costing from Rs 60 to Rs 160 per acre, are U6ed Castor refuse 
is also employed at Poona, Burdwan (Bengal), Hoshiarj ur 
(Punjab), and elsewhere, but in many places it s merely thrown 
on manure heaps or el«e burnt as fuel Its cost varies from 
Rs 29 to Rs 35 a ton An extensive use for it is found in 
the coffee growing districts of Coorg and My sore, where it is 
known as eattor poonae * 

An analys s which I made of a sample of eattor poonae fiom 
Mysore showed it to contain— 

Per cent. 

Nitrogen . . . . 4 52 

equal to Ammonia * . . 5 49 

Phosphate of Lime . 2 86 

Accordingly it possessed manunal properties of decided 
value 

Gmgelly cake is often fed to cattle, and is also exported o htr tiiw 
Earth nut is grown mostly in Madras, and especially in South 
Arcot, it goes mainly for export Rape seed and M istard seed 
are similarly exported Niger seed is not largely grown hot 
yields a good burning oil, and the residue is nsed as food for 
cattle Linseed is almost entirely an export crop Cotton seed 
is generally fed locally to cattle The other seeds ment oned 
have mostly only a local 8igm6cance , but from the flowers of 
the Slaktia tree (fiastta latxfoha) a spirit is obtained by dis- 
tillation, the spent material being u*ed as food for cattle The 
fruit of the Mahu* tree, when allowed to ripen, contains a hard 
seed from which a valuable oil is expressed, and the residue is nsed 
as manure under the name Santa cake For the particulars given 
as to the \artous oil seeds I nm mainly indebted to Dr Geo Watt 
Analyses of several of the varieties of cakes are given in the 
Api endix * 


• See Append «* J and K 
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ewrfoto». Now it u clear that a 3 these seeds are for the greater part 
Vtti% on tV exported, their export mast imply the removal of a very consider* 
•aft i foniutr. a y e omonD t of the constitaents of the soil, Were tliey (with 
the exception of castor-oil seed) to be consumed by cattle, 
after expression of the oil, the minimal constitaents would be 
returned to the soil from which they were drawn, and tho 
balance of fertility might be maintained. The oil, haring itself 
no matronal properties, and being derived from the atmosphere 
anti not from the soil, is a fitting object for export; but to send 
away the entire seed, or the refuse after removal of the oil, is 
to send away the valuable minuml constituents contained in the 
seed, including those taken out of the soil itself , in brief, to 
export them is to export the soil's fertility. The answer given 
will doubtless be that there is the advantage of the ready cath 
obtained in exchange ; but it becomes the duty of Agricultural 
Departments, and of Experimental Farms m particular, to demon- 
strate clearly to tho people what the advantages are of using 
such refuse materials, either as food for cattle, and thus indirectly 
as manure, vr el«e by direct application to tho land Where, 
as m India, supplies of manure in any form are so short, it seems 
wrong to allow so much manorial element to be carried beyond 
tho seas, without endeavouring to establish its value and the 
importance of retiming it xn the country. We in England are 
not slow to avail ourselves of the advantages this export system 
offers , and at the time of my leaving for India I was feeding 
bullocks at the Wobnrn Experimental Farm on linseed cake, 
and was aim growing crops with rape calc manure. Both these 
materials, in all likelihood, were the produco of Indian soil, 
and represented its transported fertility. 

128. Seel, or Indigo refuse, consists of the leaves and stalks 
° ’** of the Indigo plant after they have been steeped in order to 
extract the colouring matter, and is largely used m tho Indigo 
districts of Bcbar and Bengal by the planters, being, practi. 
ealU.the only manure they employ Where, as in Madras, tho 
North-West Provinces, and the Punjab, the manufacture is 
mostly carried on only on the Small 6calo and by Natives, tbo 
teel is purchased by tbo ordinary cultivators, and they spread 
it on their Gelds. A great deal is so used m tho CaddapaU 
district of Madras. A field thus manured is considered not to 
need any more mannre for tho next three years or longer. I 
raw, near Cawnporc, a splendid field where wheat was growing 
on land thus treated, and experiments conducted at the Carvn- 
pore Experimental Farm bavo shown tho benefit of tho refuse. 
The cultivators do not like the seel when new, but prefer it 
when nearly two years old At Itura, near Cawnpore, I found 
that the landlords [zemindar*) were m the habit of manuring 
tho fields with tho tetl at their own expense, and then letting 
th a m out to cultivator at a high rental. 

OMi«inK 129. Next to bo considered is green-manuring, a practico 

***• not unkrown, but jet not nearly aa widely distributed as it 
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might with advantage le San or tdg hemp {Crofafona funeea) 
is the crop most generally ploughed in , indigo is another , mus- 
tard is occasionally U B ed , and frequently on rice fields tbo wceda 
ore allowed to grow, and then turned in to net ns manure In 
Lohardaga the favourite green crop is tatedn (a wild form of Pant- 
cum vitltacevm) , it is often grown with rice, and after tho rice 

lias been harvested the green crop is turned in and buried in tlio 

soil Green-manuring is well understood in some parts, foi ex- 
ample, hi Gujarat (Bombay). It is a]«o practised in Hosluarpur, 
Burdwan, Iloogldy, Chota Nagpur, Poona, and parts of Khande«b 
San ploughed in as a green crop, in preparation for sngar-cane, is 

the u«ual form of green manuring In other districts, such as 

Bareilly (North West Provinces), green manuring is quite un- 
known , in Coimbatore too, 60 far as the actual growing of green 
Crops is concerned , whilst in many parts of Bengal its use might 
be more extended Mr Machs says of Bareilly, “The benefit of 
ploughing in a green crop is quite unknown here ” Experiments 
made at the Bhadgaon (Bombay) and Cawnpore (North-We«t 
Provinces) Farms have demonstrated the advantages of ploughing 
in green crops such as the tan hemp or indigo 

130 Cher a large part of Madras, Coimbatore included, the cm oMwt*# 
spreading of wild sbrnbs such as wild indigo ( IFngktta ttnclona), 
tnadar ( Calotropts gtgantea), acarat ( Caista auneulata), loltnji 
{Tephrotta purpurea), convolvulu*, and the Bbcots abd leaves of 
Pongamta glabra and other trees is much u e ed on “ wet ” lands, 
principally on rice fields The shrubs and leaves are spread green 
on the fields, and then trodaen in by foot ^t Hospet, which is 
served by a canal, led by a weir or antcut from the river Tanga 
badra, and where the cultivation is exceptionally good, I saw this 
plan of green manuring being carried out Trees are grown round 
every field and along tl e bants of tho water-clia nnelB, and are de- 
foliated once in three years , the twigs and leaves are spread on 
the land where rice is to be sown , canal water is let on, and tl e 
twigs are trodden into the 60 il with the foot About eight days 
later, rice is sown broadcast on the top. It is worthy of note that, 
though served by canal irrigation, the compartments or beds in 
which the water is enclosed arc here quite small, just as in 
garden 0 cultivation 

The practice of patting twigs and leaves on Tice fields is 
largely adopted in Tinnevelly Branches and leaves are used as 
manure near Bangalore in April, and at the end of the monsoon 
When touring in the Sum Valley (Punjab) Dr Watt pointed out 
to mo a shrub ( Ad ha tod a V attea) which acts a3 a weed-ex termina- 
tor , the natives spread it, when green, on their rice fields and it 
is said to kill all the weeds in 2-i hours At Mahim the leaves of 
the sugar-cane are spread on the ginger beds to act as manure, 
leaves are also put round the plantains Near Kura (North We«t 
Provinces) I saw a cultivator using leaves as manure on his opium 
beds, and lie thought very highly of them In the Forcs's of 
North kanara and along the Malabar coast leaves are gathered 
and used as manure Leaves are, generally speaking, collected in 
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tl>e neighbourhood o£ towns aud villages for the purpose of 
“ parchiug ” grain, 

I believe that in these various ways of green-manuring, the 
phy steal improvement of the soil is an important point. At the 
same time it shows that the value of vegetable matter, as an addi- 
tion to the soil, is not neglected by the raiyat, although some 
would maintain that its los3 in the burning of cow-dung is of no 
account, 

rbcr4S«0M* 131 . Associated with the nse of twigs, leaves, etc., for manure 
is the system of seed-bed cultivation termed rdb.* This system is 
employed mainly in the Bombay Presidency throughout the 
districts of heaviest rainfall, but it is not unknown in parts of 
Bengal. The ci ops for which it is chiefly used are rice aud a 
millet called ndgli {Eleuwie Coracana), The word rdb literally 
means '* cultivation.” The process consista in heaping on the spot 
selected for the seed-bed successive layers of cow-dnng, tree-lop- 
pmgs, shrubs, leave*, and grass, with earth on the top to keep all 
down j tbe heap is made about three feet high, and then the whole 
is set fire to. 

As regards tbe advantage, still more the necessity, of rab, 
there ham been continuous contentions between the cultivators and 
those who have supported them, on the one hand, and tbe Forest 
Department on the other, tbe latter maintaining that the practice 
la a wasteful one, and that the loppiog of trees injures the forests 
greatly. In 1885 a Forest Commission was appointed in Bombay 

np'riutsuia *° «?nqu» re lut0 fbe matter, and Mr. Oz3oue, Director of Land 

Ho<nUj Recorns and Agriculture, Bombay Presidency, conducted a number 
of experiments, which, though not absolutely conclusive aoe com- 
plete, weut far to show that the raiyat m tab areas was adopting 
the only ready means by which be could cultivate bis rice crop 
with profit. Great credit is due to Mr Ozaune for the energy 
which he showed and the line of enquiry he adopted. He pointed 
out that there are defined limits to rdb cultivation, viz., the dis- 
tricts where rainfall is very heavy and also continuous. For ex- 
ample, rdb exists in the Konkan, whereas m Dharwar, where tbe 
rainfall i s less heavy, it does not. Similarly, rdb is not used 
where there is tank irrigation, for by the aid o! the tank the seed 
can he sown before the heavy mins come. Mr, Ozanne’s aspen- 
ment° also showed that brush-wood and shrubs when u«ed as rdb 
material give just as good results as houghs of trees do, and that 
there is nothing in the raiyat* t belief in the superior virtues of 
particular kinds of trees, Cow-dung (which the raiyat prizes 
roost tor rdb) gave tbe best results of all; the supply of it is, 
however, limited ; hut, with thoaid of brushwood, shrubs, and grass, 
tbe cultivator can male up the necessary amount for burning- In 
this way the Forests had, op to tho time of the enquiry, been of 
great use to agriculture. 

It U undisputed that transplanted rice gives far and away the 
b«*t return, and that only the finest kinds of ncc are so sown* At 


’ footnote, i a^e 27. 
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Igitpon, where, owing to scarcity of rib material, * g™d deal 
of rice is grown from** sprouted " feed (the seed Wing allowed to 
Foah for two diva in water before mowing), th« oot-tnrn i* not so 
good ns at Kalran where prevail*. If »e<d i« '* aprnuted " 
and sown, but the rain does not then la«l, the teed i« wasted, lot 
r&bed 6eed is not pot in the eccd-Vd nntij the me actually cornea. 

The a*«es*ment of the land has of late Wen lowered at JgStpuri, 
on account, it is believed, of tl e difficulty in petting rtf$ material, 
and the consequent lesrer vield of nee. Hiec though aquatic, Can- 
not stand immersion, and it is noticeable that wWre rib is practis'd 
the seed-bed is always on derated ground. Hice cannot be sown 
in the wet, as it would n>t ; this account* for rib Wing ««<vl at 
11 ‘ ‘ ’ . . 1 ' *’ ■ * ** ’ty of preferring the 

■ the seed-bed it would 

• _ burning the durg on 

the land a drier and more poroui soil is obtained. 

At first eight, I allow, one would conclude that the practice 
must be a very wasteful one, but the fact that it ts earned on by 
raiyati, such as those at Mihim, the excellence of whose cultira- 
tion excited my highest admiration, obliges me to conclude th.it, 
though I cannot exp’ain i chy it is, yet it tt the one way in which 
the cultivator can prow bis rice to test profit. 1 cannot Where 
that men who annually spend such large sums as these cultivators 
do in the purchase ofcistor refuge, etc., would hum their cow-dung 
for rib if they had not found out by experience tbat it was the 
Wst plan to adopt. In other word*, I am content to learn from 
practical expeneuce, and to endavour to explain the science from 
the practice. 

It is not at all unlikely that much of the benefit of rib is due r«.iiu. •». 
to the change produced in the mech uucal texture of the soil bj 
the burning which it undergoes. This results in tho liberation 
of gome of its dormant constituents, and the supply of ready- 
formed food for the plant, which, at this stngo, noeds to be 
quickly forced on ; then, again, tlio addition of mineral matter from 
the materials burnt must conduce to the richness of tho soil, and, 
while supplying plant food, would, at tho samo tnno, render 
the soil porous, so that it wonld not retain excessive moisture, 
as might be the case were n itural manuro or green leaves to bo 
used. There is a further possible benefit in the dcslruotion, 
through burning, of any weed seeds which might choko the 
rico in its early stages, I find it Btatcd in tho Lohardagn 
Agricultural Report that:— 

for p*ddy nurseries, in mary parts the minora liesp Is rot on fire first, 

•‘the mouse being to kill grsss seeds, which, where the soil is poor, would 
« germinate and kill the nee, but this is not dons in Tiro Psrganas, sines the 
" land is fertile there, and tbs young crop grows up strongly enough to keen 
•* the weeds in cheek ° — 

This instance from Bengal may afford a possible explanation of 
what takes place in other parts. The whole subject of rib is an 
interesting and important one, about which there is stilt much to he 
learnt, and on which the scientific agriculturist may usefully work. 
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*nfcer&*aofl* ^32. Aether system c£ maoatiag » that by «<*m§ silt, tank 
mixifls. J 10 laud, etc , or by the railing’ of sods of different character, in order 
to improve the texture of the land. 

■imn^uA**' Viral area<s in Bengal arc annually- renewed naturally by the silt 
euj* ' of mers, and there are in the Punjab, for example, near Gujrat, 
stretches, which, are core red yearly by the silt brought down fey 
mountain streams. In the Jhelum and Shahpur districts, at the 
foot of the Salt Range, there are similar tracts , here the fields 
are first embanked, and then the flood water of hill torrents is 
turned mto them through an opening in the upper end of the era- 
banlnv’ot. The water is allowed to flaw ra until the field is con- 
verted into a pond. When this dries up, a crop is sown, nnd re- 
quires no farther watering or rain. In this way the wheat-growing 


Xn Behar a large proportion of the land is inundated, and tho 
tod w washed from the higher to the lower land, the latter 
consequently not requiring manure 

Jute-growing in Eastern Bengal is carried on by the annual 
renewals of silt from the rivers, and where it comes no manure is 
needed at all. 

It is found that wherever there is silt the ratyat does not value 
ordinary manure or take trouble in preserving it , be looks for 
the silt to come instead 

In the case of silt-laden canals one reason for the excessive n«e 
of canal water is, that the more water that 19 used the more silt is 
there deposited, arid the people alongside canals Into been known 
* 1 *’ 11 1 ' *■*■** The use 

■ . - " ‘ ’ , forre- 

Great distinctions arc drawn by tho cultivators between the 
mers andcacals winch bring silt and those which do not. Urns, 
the Snllej is a snow-fed river, and brings sand rather than mud , 
the silt oi the Jumna is ton*id«ed fertilising, that of the Ganges is 
act. 

Soil 0:1*1 cf •** , t I l- -» 1 f «--V- , „ lr.t- 1 *1 

i " , • ’ yorag 

' " ■ ‘ ‘ ‘ • ■ _ one 

'• •• . i * . ■ r jnte 

' , ■ ■ - : . ■ ■ , . . ’ pond 

rand might be mixed with a sandy soil. 

At Nadiad (Bombay) I noticed another kind of "soil- mixing, 1 * 
Hero the fields are all surrounded by hedges growingonem- 
latiLmeois. \\ hen it is required to turn a field into a nee field, 
the topsoil is thrown from the centre up against tho hedge, 
thus making an embankin'-nt j the level _ of the field is lowered 
thereby, so that the ram water, when it fall*, is held up and 
soaks the sail thoroughly. Vi hen, in torn, the field requires to 
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bo manured, the soil is thrown back from Ih hedge si le oft to 
the field and is spread over it 

133 Nitre or saltpetre (nitrate o£ potash) is a salt with which Mir« ««> 
the soil in many parts o£ India is impregnated, and the maim. p,tr * 
factnre o£ nitre, together with Eome common $a’t, by a somewhat 
rru.de process ot extraction and purification, may bo seen aery 
frequently. Though the manufacture is widely distributed, it is 
in Debar and the North. West Provinces that most nitre is made 
The earth around the remains o£ old villages is specially found to 
be thus impregnated The accumulations of the Balt in all prob 
ability have tbeir origin in the natural piocess of mtnfic ition 
(production c£ nitrates) which the solid and liquid excreta of 
cattle and men, as well as vegetable and othei refuse, have under- 
gone. M ood and other vegetable ashes supply potash in the form 
of carbonate of potash, which then combines with the nitrates, 
producing nitrate of potash The potash in the soil itself, more 
especially when the soil is clayey in nature, no doubt, contributes 
also to the production of nitre, This explanation ncconuts for the 
nitre containing earth being found mainly where habitations for- 
merly stood. 

The men who manufacture the salt know by tasting the earth 
whether it will pay them to work it or not 
Nitre as a manure is but little used, owing to its high price 
Fxpenments at Government Farms have shown that it gives a 
considerable increase in the out turn of cereal and other crops , 
but these experiments, like several others, have not been conducted 
with a view to seeing if the extra return would pay for the ex- 
penditure, and if there be a likelihood of tl e raiyat availing him- 
self of the manure The price oE crude saltpetre vanes m Rebar rrIc , 
from Re 1 As 8 to Ri 3 per mauad (of 80 lbs ), but the lower- 
priced kind would be very impure Generally speakiog, it may 
bo said that its cost locally is Rs 2J to Rs 8 per mauad of 30 
lbs This is the price at Cawnpore, atso at Salem (Madras) In 
Guyar&t (Bombay) nitre c^sts nearly Rs B for the same weight, 
and delivered at Calcutta, the pnee is from Rs 6 to Rs Gi, accord- 
ing to quality. 

The price of saltpetre, accordingly, puts it nuite beyond the reach 
of the ordinary cultivator, and it is only in the case of crops which 
bring in a large monetary return, such as 6ugar-canc, coffee, 
tobacco, opium, and indigo, that it has any chance of being used 
in the country Thus, it becomes almost exclusively an article 
of export, principally to the United Kingdom In Coorg, among 
the coffee planters, a small amount is used as manure Occasion- Dlf if BtMn 
oily, too, the Natives will us* the nitre containing earth itself as ' 
a manure, spreading it round the base of the sugar-canes, etc I 
saw the earth being used for canes at Iloshisrpur, and also for 
wheat at Llissar. An efflorescence of nitre often appears on the 
walls of hou«es in villages of the Nortb-W est Provinces and Oodh, 
ns well as on the earth around them , it is then scraped off and 
n'ed as mauure 

Reference has been made in the bat chapter (Chapter VI, para- 
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graph 99) to well wafer which is termed Mara by ibe cultitators, 
and which is held in special repute for tobacco growing Nitrites, 
as I have shown m the analysis there qnofc-d, ho)d a very promi- 
nent place in the composition of such waters, although, m tint 
instance, rather to my surprise, I found tl at fcliey existed as soda 
and not a a potash salts It is quite possible that mtrate of 
potash, occurs in other cases, but the subject needs more complete 
investigation. In another instance, when at Avenasln, I noticed 
a white crust on the soil, and the cultivator said that it was pre» 
judicial to his sugar canes; ho added tint it came from the well 
water. He did not grow tobacco bere because the water was 
not of the ktnd of Iracitshness ho liked As fai as I could tell 
from a cursor* examination, the saline crust on the coil was 
sulphate of soda, hut whether it came from the water or from 
the soil no one could tell me I only mention this to show that 
the Native clearly discriminates between the properties of different 
waters, though he does not know whence they ari'e, nnd also to 
show the amount of useful work that could be done by a chemist 
who would investigate these various points 

Other sources of potash are wood ashes and the ashes from 
burnt cow-dung cakes, these, as we base seen, are not wasted, hut 
generally 6nd their way on to the manure heap 

134 Lime 19 seldom, if at all, used as a manure Nor, ns we 
have 6een in Chapter V (paragraph (53), is its use generally re- 
quired, tl e soils of India, as a rule, containing a sufficiency 
Mcretheie to bo need of its sjeciil application, an abundant 
supply would bo found tu the concretiouary limestone known as 
lanlar , which in so many parts underlies the soil 
A further supply of lime in another form, is available from 
the vast hods of gi psora (sulphate of lime) found in the Salt 
flange »n the Punjab, which arc capable of supplying a!mo«t in- 
exhaustible quantities ot lime Some experiments that have been 
earned out eeem to point to the possibly profitable use of gypsum 
as a manure for indigo, ond support for tins may bo found in 

i "-I « r-t r - ’ • r. Indigo, like 

' , ■ soils of Caorg 

■ ' lack of lime m 

'■ . otu&, j am cun- 

, " , " , rep irts to raa 

that lime, where put on, has done good UrfortunaMy, it 13 in 
these parts that lime is hardest to procure In Courg and Mysore 
a compost for coffee is made out of the pulp from the coffee 
berries mixed with lime, soil, etc 

135 Bones arc practically the ouly source of supply of phos- 
phates to the * 01 ! Small quantities of npatitc a< d pbosphatic 
uodulcs were found by Dr Worth ond Mr Parsons at Mussoo-io 
(North-West Provinces) in 1884, and by Dr Uarth, m the 
Eocene of the Eastern Salt Jtnnge Coprohtes have boon tbs 
cohered m spots in I aat Lerar ond the Upper Godaveri district 
in Hyderabad, but nowhere m anything like sufficient quantity to 
be profitably norle-1 Nothing else that I know of in the way of 
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iw ph^sphitk maluial for manufacture into matiuies has been 
found in ludia 

Fish manure, which may be considered partly n phosplntic Flslj „ lluar<i 
manuie, is piepaied in parts along the s*a coast, suen as Man* 
galore (Mj&ore), and is tr msported inland within certain distances, 
bnug u«cd almost entirely hy the coftee \ lanters of Coorg and 
M\sore. 

I pass now to the more unpor ant consideration of the u*e of 
bones. 

136 . Bone®, as is known, are aery extensively exported from »»"*• 
India, and are bat little used m the country itself. 1 lie question 
whether the export of bones should be allowed to continue without a 
strong effort being made to retain this source of manure in the 
country, his beeu prominently brought forward of Iatejears, and the 
tiovernmeut of India recently caused enquiries to be made as to 
the trade in and u'e of bones Tho general reply received nas 
that the export was an increasing one; that the trade was carried 
on entuely by Luiopean capital, and that the actual collection of 
hones was done by Muhammadans and low-caste Hindus; that it 
was principally confined to di-tncts sorved by railways, and from 
\illages within an easy distance of the line, and, lastly, that bones 
were not used by the native agriculturists. It is estimated th it 
CO million cattle die or are slaughtered annually m India. The 
export of hides and skins amounts to ovei 30 million yearly, though 
ihe uumber is not an increasing one, for more raw hides hue 
been used in the country itself of late In 1888*^9, as also in 1 BH9*99, 

<>| million raw hides were exported from India to foreign countnes, 

1 4 million drt'sed hules, 4 million raw skins, and 19 million dressed 
tkins. Whether taken from the number of hides or from tbeestimate 
«ii the cattle that perish, it is evident that there must be a very 
large supply of bones av uhble. Hindus, houeaer, being largely a 
nou-meat-cating people, and legnrdiug the bones of cattle as those 
of their ancestors, nnd hence sacred, are j reveuted by their caste 
prejudices from collecting or utilising the bones Ninety per cent, 
of the Hindus may be said to bo non-meat eating, and, of the 
remaining 10 per cent., fully 6 per cent, cannot afford to gel meat. 

'I he consequence is, that the bones are left lying about wherever 
the nmmals may happen to die, or are thrown into ditches (ttulla^t) 
and ravines and let t there. It lias also to be remembered that 


faiturcd into artificial manures, is valued highly. The exporls of 
bones from India have Ixen, in lound numbers, ns follows : — • , r<*itd 

Year. Tom. Year . Tom. 

1SS4-S5 . . 18,000 I 1837-S3 . . £6,000 

lbB5-$C . . 22,000 18>S-H9 . . 35 000 

18SC-87 . . IS, 000 | 1889-90 . . 44,000 

Of this total, above one third goes from Bomlay, somewhat less 

3 
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from Karachi, nnl aim os f ill the rest from Bengal (Calcuffi) 
Madras exports only a small amount, and that mainly to Ceyl n 
Hie total value of the exports in 18S9 99 was Ks 24,27,439 Out 
of the 44,000 tons exported m 3889 90, close npon 40,090 tons 
went to the United Kingdom, and 2,200 toos to Ceyl no Thus, 
the trade may be Considered one almost entirely with the United 
Kingdom, and jet, despite this large influx of bones, it amounted, 
m 1888, to only about one fourth of the total amount of bones 
used annually m the United Kingdom. 

Tor the statistics here given I am indebted to Mr. J E O’Conor, 
of the Finance Department, Government of India, and to Mr. II. 
V 089 , of the Anglo-Continental Guano WoiLs, London, 
ih» collection The collectors of bones aie mostly coolies of the Cfiamar caste 
oi bunts The bonea are roughly bioken with a hammer, conveyed to the 
nearest etati n, and there left for removal by train Hones may be 
seen Ijmg m heaps at a great number of the stations along the 
railway routes ind waiting for removal to Calcutta, Bombay, and 
Karachi \ lilagcs Within a 10 mile radius of the line have been 
already cleared of any accumulated stoics of bones, but collection 
of frisli bones goes on, although it does not as yet extenl much 
beyond this limit The collection of bones is thus a limited one, 
but, as railway facilities increase, so will it spread In Bengal, 
where a damp, hot climate prevails, hones seldom he long on the 
ground, but disappear within i couple of years, m the hot, dry 
plains of the North West, on the other hand, they get desiccated 
and bleached, and maj thus last a long time and accumul ite. 'Jhose 
accumulated stores, however, have now, for the most part, been 
already carried off 


wi>ii prcrenii 137 . I will now consider what Blinds in the woj of bones buing 

w“*l?«uu«a Id Utilised m India for agricultural purposos 

i»a»r T tu r • * * i m « 

(i) rrcjadie* * 1Q inc . ’ » 

however, « ■ * 

will not 

so In the uusmess oiuto oi a none exporting urm a myself saw 
the different samples being handled by a Brahman 
(j, ih<ir viIdd Secondly, the vilne of bones for agricultural purposes has not 
been definitely shown as regards India It eeems hard 
to believe that there should so long bnvc been this available 


source of manure, and jet that the raiyat everywhere should 
have been quite ignorant of its use He utilises most of the 
materials that he has at hand, and even as regards those which 
prejudice has prevented him from using largely, night-soil, for 
instance, he is perfectly well aware of their fertilising value. 
But it is not bo with regard to boneB, nor have the experiments 
conducted on the Government harms at Cawnpore ami Nagpur 
Hticcetded in establishing the value of bones, nor m phoning 
that it would pay *he roiyat to collect and use (bom. I do 
not fij tbit tno enquiry is complete, but it is clear that tho 
t tilth t of bone manures is not of the marled nature in India 
that it has bu.n found to L. m some parts of England When 
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looking for n possible explanation my attention was drawn 
to analyse® of Indian soils As I have pointed out in Chaj ter V 
(paragraph G5), these, as a rale, contain considerably higher 
percentages of phosphoric acid than most English soils do 
Now, phosphoric acid in the form of phosphate of lime is the 
chief ingrehent of bones, and the one for which their use in 
agriculture is prized Again it is necessary to point out that 
bones, or even bone manures, nre not of universal benefit even 
in England , on some lands, and in certain parts of tbe eonntrv, 
there is nothing that does to much good , in others they anil 
the money paid for them nre thrown away, and qmte fts good a 
result would be obtained by using the cheapest mineral super- 
phosphate No practical farmer and no agricultural chemist 
has ever yet been able to determine exactly why or when this 
is the case, but it remains a fact that the application of bones 
has really to be made experimentally at first m order to see 
whether they do good, then, if they do, they generally pay 
well But each man has to get to know his land, aud to learn 
by experience whether bones arc good for it or not 

Now let ns take the practical difficulties apart from Caste JSiwt?o” U, Md 
prejudice, and let ns suppose for the moment that the aalne of keepio* 
bones in India had been proved. The whole export is little 
mo'e than one fourth of wnat the United Kingdom annually 
requires What would this amount to, therefore, if spread 
over the wh >le of a vast continent like India? It would not he 
much more than a drop in the ocean 1 

Again, while it may pay a trading firm to send out col* 
lectors of bones, it does so only along rail served tracts, and 
within a certain radius We have to see bow the raiyat would 
be affected The death oF one of his cattle is, happily for him, 
not an every day occurrence, and when it does happen, it is 
only about 20 seers (40 lbs ) of bones that are yielded. What 
is the raiyat to do With tbe«e’ Is he to store them until another 
of 1 is cattle dies and so on, until enough are accumulated to 
mnke it worth his while to break them up and manure a field 
with them? Or is he to roam over the wastes and ravines and 
pick up Single hones? If the use of hones is to be general, 
there would be others doing what be does, and how far would 
the bones go tlen? He would, again, find himself in competi- 
tion with ttie pail ngents of exporting firm®, as soon as the 
extension of railways or the difficulty of getting a sufficient 
supply of bones near at band had obliged tbe search to be made 
further abroad It must come to it, I think, that the most 
that tl e raiyat will do will be to throw the hones on to bis 
manure heap, even if he takes the trouble to do that 

Next, there is the difficulty of preparing bones for u«e 
Suppose tbe raiyat were to collect n sufficient supply audio**** 
to keep them separate, how would fie prepare them for n&e ? 

Some kind of grinding is necessary, or the bones could not, so 
experience tells us, be used to adxantage Unless bones be 
ground to a coarse meal, it ia impossible to secure their pr p r 

8 a 
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dishibntion over the area to lie manured, nor can the forces of 
i ature bo easily act on them and dissemn ate t! em throughout 
the soil os pi rot food. The old idea m England was, that hone 
was a capital manure because it lasted tv ell, especially if after 
a number of 3 ears a pi^ce of hone could eti.ll he found ui a field 
tins idea, has, very rightly, given place to the more scientific 
one, that a profitable return must he the one which is readily 
reaped in the crop and not merelj stored up 1 1 the earth 
Accordingly, the fineness of agricultural bene meal is now 
insisted upon The raiyal, however, cannot affnd to pay for 
a bone-mill and be has no really available means for reducing* 
the hones to a small size On two occasions I have se a n 
hones being broken up by hand, tl is happened on the estate 
of Mr Sabapathi Mud liar at Bellarj, and at the Seebpore 
Experimental Farm, Calcutta At the former place women 
were employed m pounding the bone, and I was told they 
wtuid make 100 lbs of hone into meal in a day At Seebpore 
three men using a dkenki, or kind of lever hammer worked 
with the foot, made 20 Beers (40 lbs ) into meal 1 1 boure* 
It u possible that if the value of bones be clearly shuvn tbo 
naitte cultnalors ro-iy begin to break up the bones that be 
near at hand, but that the practice will become 11 general one, 
or that if a general one, it will be capable of eupptying the 
mammal requirements of the Jaud to any great extent, J am 
inclined to doubt 

pm«p««is at It bos been suggested that bone mills might he started 
ob«®t of«i« n io up countrj, aud the bone 3 be sold to the ratyal rati er tl in 
iDd a »t»*ii sent for export, but then comeB m the raiyot** difficult), his 
want of cajital He has seldom money to fay f r manures, 
especially those the value of which he is not convinced of 
Aid, m any case the wl ole maHer would be one of market 
considerations If tbeic is a constant aod increasing demand 
for bones, the price of which m Calcutta is now from Rs 40 
to Rs 45 a ton (say 3/ to H 16a a ton), they can only bo 
kept in lb& country if those who are likely to use them ore 
willing to pay as much as this or more , and where ta the money 
to cjme from ? A tea planter, or a coffee planter, perhaps, 
may find it wut£& ftis wfiife frj ptrnfiasu t nes, bat it is only 
crops that Meld a high return that will 3 istify their nee In 
such cases the planters generally have their own bone crushing 
nulls worked by 6 team , but, even m the midst of the mdigo 
cultivation of Rebar, I met planters who regularly collected 
and bagged bones for export, finding it more profitable to do 
so than to gund them up and use them on the r land Rail- 
ways will not do so much to distribute bones a* to afford an 
outlet for them , in other words, they will facilitate the 
export 

It is necessary to add one caution more, — as the deraai d 
f«r bones for expoit purposes increases, it will afford another 
inlucement to tbo j rofes ional cattle stealer and the cattle 
joisoner A l read) tie hide is an attraction, the flesh is 
rapidly becoming one clso , if to these are imperadded the 
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bones, more cure will liove to be taken m tbe future to pro- 
tect the cattle of the conntrj. 

The whole question oE the export of bones is, therefore, I Tb*o«»on>on*n 
hoi 1, under existing circumstances, one purely of market ir market S£** 
consideration*. 

138 The next subject, that of imported manures, which in AHMeM 
an account of Lt gltsli agriculture would fill a most important “ 
place, may, so far as India ib concerned, bo very summa ily 
dismissed If natural manures, such &b bones, are not yet likely 
to be used, still le«s so are artificial manures Not only 
have no sources of the raw material been discovered which 
would pay for working, but the acid (sulphuric acid, or oil 
of vitriol) required for their manufacture, costs, at present, 
far too much Over and above would be the cost of carriage 
both of raw and manufactured material Once, agi n, the real 
difficulty comes in, who is to pay for these ? Only crops 
giving a hi„h return Could po*«ibly meet the outlay, and, 
owing to lowness of prices for produce the tendency among 

f danters towards econimy »u artificial manures has of 

ate been marled Tbe day is still distant, I behove, when 

artificial manuies can hi profitably used m Indio. Somj 
great cl atige, either in the co<=t of manufacture or in the con- 
dition of the agricultural classes, must take place fiist A 
leading firm of chemical manure manufacturers told me, before 
1 went out to India, the result of their efforts at introducing 
artificial manures into Russia nnd tie East The only manure 
which they succeeded in getting into use in Russia was tho 
cheapest mineral super|hosphate, and then only in the enlight- 
ened Baltic Provinces, where tl e farmers were, for the most 
} art, Germans While, however, there may be no immediate * 
opening for artificial manures, it behoves those concerned in 
agricultural welfare to be on the watch for any developments 
that may take } lace Foi this reason I consider that the 
j resence of an agricultural chemist would be of service m 
1 ossiuly discovering and m utilising fresh manorial sources 

139 In connection with the extended u«c of mauures, wbetbe* iaoit»r»ii(w «f 
for employment in the country or for export, it is well to 
point out tfiat tbe practice of ndufterafion has nfready beeu 
introduced This is the caee with bone-meal For the pur- Bon«-m«aU 
pose of competing a_ain«t the well-known firm, Messrs Croft, 

Wells Co , some of the native Hindu and Pam merchants 
resorted to tbo mixing of bone meal with shell sand, lime, and 
Fimilar cheap materials After inspecting Messrs. Croft, 

“Wells & Co's bone crushing nulls at Thfina near Bombay, 

I was taken to tbe Mazagon Dock, Bombay, where, at 
and around the lauding-stage, were several small estal bail- 
ments belonging to native merchants, and \ rovided wiih bone- . 

crushing machinery At some of these works 1 saw heaps of 
the shell sand, lime, etc , referred to, and of the bone meal to 
which these were added. I was enabled to get samples of 
the materials to used, and I give aualj«e« of them in the 
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Appendix * They consisted, m one instance, of fill ell -sand, 
in a second, of burnt magnesian liraertone, or suhstauees akin 
to it Naturally, a business each as that which Mess is 
Cioft, Wells & Lo carry on will hare its imitators, and unfair 
dealings may be used m the comperition In this nay the 
reputation of Indian bomwneal as exported to England may 
be prejudiced, iu the same way as thjt of Indian wheat has 
been It is only, however, by purchasers insisting on re- 
ceiving a definite guarantee of composition and parity, that 
seiimt} in transactions cau be obtained 

Du-ca*e> The adulteration of wheat and oil seeds will be considered 

later on, hot, so far ns my acquaintance went, bone meal was 
the only manure which I found to be adulterated It vs well 
known, however, that npecake, when obtainable in England, 
is almost ahviys mixed with a quantity of sand and earthy 
matter, although it is not clear where the actual adnuxtuie 
takes place 

The presence of a chemist would be a means of detecting, 
and probably of checking, the practice of adulteration. 

point* in which 140 Having now reviewed the manurial resources which 
coiits 1 o?doc* are in moie oi lees general use, I pa cs onto considei two mam 
raono’r*t* h * points in which the Indian cultivator docs not make full use 
ntisivtobohai 0 t what he has at band These are, firstly, the non utilisation 
of night soil, secondly, the impeefect conservation of the ordinary 
manure from cattle 

tS^uSion 141. It is undoubtedly the ca'e that a very great improve* 
ornghi*»oi° ment might be effected in Indian agriculture if the system 
of utili«mg nigbt-soil, sweepings, etc, were universal Of special 
’ importance does this become in a country which, as we have seen, 
is too poor to purchase artificial manures, or even to re- 
tain in it the bones now eeut for export Still more so 
when, as in the case of India, not the crops 3fone (snch as wheat, 
linseed, and other oil 6eeds) aie exported, hue also the very 
manures which might be sapplied in the refuse from the oil-seeds 
after the expression of the oil 

Mr n cboison » Mi Nicholson, speaking of Coimbatore, eshrmtes that a popu- 
0,11 <w - mi on ol i.'b’bu/Wyb persons VAes ycarAy 5rom ‘tine sort, for food, 

330,000 tons of grain, and a lot of other produce, of this but little 
is returned to tbe land Mr Nicholson sums up his remarks in 
teims with which I thoroughly agree 


i<JSo? ,!on ol I regard the spread of a good system of utilising human and 
°* 0 ' household refuse, street sweepings, etc , on the land, as a most 

potent /actor in the improvement of Indian agriculture, and having 
had among other duties to enquire into diffeicat schemes for town 

• See Appendix II 
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sanitation I must record my conviction ttiat the -dry sjs*em is 
tlie ore le^t suited to Indian circumstances, and tl at any system 
which dnerts from its proper diet mat ion, the land, that which his 
originally come from it, would he attended bj loss to the cultiva- 
tor and to the btate, and would not be satisfactory from a sani- 
tary point of view, 

142 Prejudice is the great lar to the pioper utilisation of 

mght-soil It is not that its 1 ‘ ’ 

of the fields nearest to any vi 
a tall crop, such as arhar (Cc_ ■ • , 

indication that that paitnulai field has come to its turn for receiv- 
ing manure On these fields the crops are manifestly better than 
the rest , what is wanted i°, greater distribution of these field 0 Th<lrte|of 
The hope for improvement lies in the gradual breaking down of tapnXni 
prejudice Tint there are signs of this going on is evidenced by 
the fact that in certain towns, such as 1 aruhliai id, Ciwnpore, and 
Nagpur, the utilisation of night-soil Ins had an indigenous origin, 
and its spread has been due to other cultivators following the ex- 
ample set It will be, on the one hand, by ihe force of example, 
and by the necessity of adopting the most remunenti\e methods, 
and, on the other hand, by the breaking down of prejudice through 
the spread of education, that, by degree 0 , the ready and natural 
means of replenishing the laud by the use of night-soil will come 
into general use. 

143 In a great man) towns and villages it is the practice to J,"h. l “ 0 uhi»oU 
utilise the sweepings of the boases and sticets, but not the night- uutUbed 
EOll 

j . 1 ' - 1 “ ’ bsation of night soil has 

very great agricultural 
tivatore, tbo increase of 
tooa to towns nun vi uges ana uu uiueused revenue to the State 
These instances will uffotd evidence of that the capabilities that 
exist for the improvement of Indian agriculture /mu icithin . 

To take, first, cases whore the practice has been indigenous in 


rtrakbibtd. 
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At Nnwabgang also, near Cawnpore, 
night-soil. 


I found Chamar cultivators using 

• transferred from Farnkhabad to 
paragraph 27) not only did t) e- 
the cultivators around (mostly 
strple, so that now the entire 

i I I .. I. TYTs*- T »V .. T , 


0) Malt in, Aronod Jlnltan, afreet sweepings and night soil are csed together 

(f) a*hir*npor. Just oataide Sibaranpnr I saw the market-garden cultivation carried on hr 
Adair They use town ref ase and night am) together, spending for engm-canO 
as much as Es 60 au acre m matin re 


Arentur 
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The above are, so far as T have been ahJe tc separate them, 
examples wherein the utilisation of night-soil has originated from 
the people themselves. The instances that fellow are those where 
an extended use of night-soil has been originated mainly by Euro- 
pean enterprise. 

At Amritsar there w a population of 150,000, involving a gross annual ont« 

' " *v- « — i than B« St.OOO 

mg the net cost 

■ ■ ]y The si stem 

• ergy of ifr E 

nly this, hut 0 e 
in, as the Jon t 
ah cans), i* verr 

. in addition to 

iumhot {market- 

u • »uried, at other 

rimes the cu’tivatorj come and take it aw#y as soon as ever if it btougH id 
,l j _ <1., «.«-•»» „ 0 r «».» * «»,d <0 great is fhe demand that there is 

• h it taken into the houses by tie 

. 5 for a hundred donkey toads, each 

■ a u ■ 1 Even the soilage water fhet passes 

alone the open sewers of the town is, after it gets outside the Iimils, drawn 
np'br a "Persian wheel arh is ponrea on to'lanh This "land is "let out at 
Its 42 per acre, including water and the use of the well. What water posses 
on is taken by cultivators situated lower down a channel [nullah), into which 
the water flows 

c -* ~ r ** — -t wliat can he dons in an Agricultural 

■ Here the ashes, honse sweepings etc, 

r • the night soil is collected separately and 

■ ■ its 18 feet x 15 feet and one foot deep jrl 

ineh of ashes is used to every 5 inches of night-soil After a time, the whole 
js mixed, more ashes are added, and, finally, & dry poudrrtte is obtained which 
takes five days to make m hot weather, eight days in dry weather, and 22 day* 
in the ram* In the rams this work has to be done under cover There is a 

— » J A t . ♦>„ .-l. „l.k k . 
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Hrtaltscd R* 3 1 651 Tl e prtce varies w th the demand b"t is about Rs 2 
per cartload of 700 lbs , ray Rs C a ton 

The urine and sulhge water is not utilised as it is at Amritsar, but is 
allowed to flow into tl e river It would be well, I think, both for tl e sake of 


' * * 11 ’i 1 ! 1 i " - - 3 by the Municipality, and pouted (*) *n»h»ti»d 

■ . >r the top Two and a half a*res are 

« ■ . • astly unproved both manur ally and 

a • one and open whereas beforehand it 

was hard and lumpy 

I read that four Municipalities in Behar hare begun to dispose of night* () n«(,>r 
coil on land »nd bare realised profits by re letting the land In Gya the 
proflt is Rs 100 to Rs 150 yearly, m Mozufferpore, Rs 120, m Buxar, 
lit 84 


At Mid nr* (Madra<) night soil is mixed along with the town sweepings in (») Midun. 
the municipal refuse Tl e latter costs about Its 2) a ton and it is reported 
that the prejudice against it is pasung off 


144 At Ferozepore (Punjab) I saw in use the system of sam sanwrtion* 
tation which 1 consider, the best for village latrines It is the 
pi n of having shifting screens or enclosures, made of bamboo, 9n 1 
within the enclosed nrea a shallow trench is dug, eaith being 
thrown over nt once by the attendant The screen is moved daily, 
and in this admirable way the land gets manured evenly and re 
gnlnrly Subsequently it is ploughed up, and crops (mainly vege- 
tables) are grown. 

T ■ ’ 1 * ' * - - *bat is worthy of 

atte i ■ -icultural Associa- 
tion i k , ■ - j u mSn h etc., should 

be collected by village servants, hereditary or hired, and be sold to 
the villagers as manure, the proceeds going towards payment cf 
the expenses of kee|mg the villages clean If there were some 
system of this Lind inaugurated it woud soon prote an agricul- 
tural benefit 

AN here night- Soil is to be disposed of to the cultivators, the 
system m u«e at Amrit«ar seems to me to be the very best of all, 
especially as it j rovides for utilisation of sullago water, urine, etc. 

Still, it may not be possible to adopt it everywhere, and the 
Poona | Ion tf making po*drefte may sometimes t»a found the 
most practicable If night-soil has to be trencliel, I think tl at 
then is no necessiti for the deep trenching so often emi loved. A 
dc|th of H feel of earth, or even 1 fi«t, is not called for , earth 
i* a cal l,a * s »U.nt and deodoriser of ui e ht soil, ami a linn coat- 
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mg of it on tlie top of the night soil is sufficient to prevent any 
smell If a foot or raoie of night-soil is pat in a trench it is apt 
to form a scam and to dry on the surface whilst remaining moist 
below, consequently it does not amalgamate well with the earth. 
If, on the other hand, a depth of only two o- three inches of 
night-soil be used it is much more quickly incorporated with the 
soil, and the land is earlier read} for sowing, or for trenching 
again 


c JT * r ™ 145 Although the foregoing case* of the utilisation of night- 
« oiU -6 ° u e soil have been name), the} are exceptional, and there is still a 

general neglect, throughout the country, of this us« fu! source of 
manure one doubl} useful because it i* at hand and has not to be 
pmdmted 

Throughout Bengal, for example, night-soil is, as a rule, not 
used at all, in Suiat (Bombay) and Ahmed ibad town sweep- 
ings ace legularly used, but not night soil. Similarly, in Madras 
I f uod that at blnyali, Salem md Aveuasbi, only the sweepings 
were used In soon, places there was no one to collect the night, 
soil , in others, there was a general idea that a crop would not 
grow with it, though the experiment had never been tried, in 
others, again, no one would touch the material In brief, m 
almo-t all the villages which I went to, and in whatever Presi- 
dency, as soon as I asked the question whether they made use of 
the night-soil, the cultivators shrugged their shoulders and turned 
awiy. 

But I believe that, in time, a change will come, and, if 
rea onable arrangement, be made, and the example given else- 
where be wisely enfoiced, there will undoubtedly follow distinct 
agricultural improvement. 


] mt'crfect con 146. The second point m which the cultivator does not make 
catiiV atnin full use of what he has at band is in the conservation of the ordi- 
nary manure from cattle. Excellent ns in many respects bis cul- 
tivation is, jet i" 1 " * - * 7 ~ 

pings of bis cattle 
is, iu fact, one of 

baud m which he can he shown abetter way Perhaps in no respect 
has the British farmer of lecent jears advanced so much as m the 
economy introduced by the proper making of farmyard manure 
The superiority of box-made manure to that of open yards needs no 
expla a - v _ *i j r - i* , 

cake . 

of all , i 

different , no litter is supplied to the cattle, and not once in a. 
thousand times is any attempt mads to save the urine. The 
solid excremeuts are picked up, and either made at once info cakes 
for burning, or else they are thrown on the manure heap, such as 
Til* BUM it is 'ihe urine sinks mto the ground, generally in tho hollows 

wa * ,e worked out by the animals* feet Now and 3g an a little of the 

eoftened earth is scraped away ami thrown on the manure heap, 
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but it results in little more tlian a deeper hollow being"made l 
and serves to expose a fie«h surface for ,tbe urine to sink into. 
The value of the unne is, I am Bure, not only not fully 
appreciated, but is actually unknown to a very large number 
of the cultivators. Did they know its value they might do 
something more to save it 

I give here an analysis of a simple of Unne taken direct 
from Indian working bullocks, at the 6ime time and under the 
time circumstances as the sample of dung, the Analysts (A) of 
which is given in paiagraph I£1 of this chapter [Table VIII] 
For the sake of comparison 1 give a standard analysis of cows’ 
urine (English) * 
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rh< hleh »» oe 
rf a rise 


LUtw not used 


Mo* m*nnr. 
might be better 
pre«**red 


Comparing the two aoaljses of urine, the In tart simple ts 
not inferior to the Fnglish, and contains even more nitrogen 
Urine contains the grea'^r part of the jofashof the total voil- 
in 2 «;and, though I do not know the arerage quantity of urine 
yielded bv cattle m India, it has been found in England that the 
total amount of nitrogen voided m the urine is from three to four 
ti ncs the quantity contained m the solid excrement**. Se°ing, 
therefore, that the mine of animals is richer in fertilising rna'ters 
thin the solid excrements, the lo*8 involved by lettiug the mine 
go to waste must be very large 3 he answer genecilly given by 
cultivators when I asked them why no fitter was u«ed, wis, 

" T\ e have not enough fodder for our cattle How shill we give 
them my htter 9, ‘ And jet this is not a real answer, for, 
when I turned to the manure heap, I almo«t invariably found in 
it stalks and straw and leaves, all of which would have done to 
u«e as litter These stalks were thrown in anyhow , so, too, tie 
•solid manure, but there wsb no attempt to make really good 
farravard manure out of it, or to let the dung, as it fermented, 
bn ah lown and decompose the stales and straw and form a 
uniform mi's Each material was left to itself— the stalks to 
remain as tl cv were, ) ard and de irC3ted, the manure to gei dry 
*»Dd to lose part of its value by exposure to the fierce suu during 
the hot season, or to the heavj rain in the wet season Had 
tl ese stalks, straw, etc , been put under the cattle, and been 
trampled down bj them, it would have served to retain a not 
inconsiderable poition of the urine and would Lave male 
a moie uniform material, and one which would have all rotted 
together aferward , aud formed good farmyard manure. I do not 
eiy there is abundance of material for litter m all cases, but there 
is ceilainly a great deal that might hs utdued Leave* for 
instance, though collected for parching gram arc neglected for 
Inter Again, if loose earth were sprinkled on the floor, to make 
up the deficiency of litter, and if this were to be periodically 
removed, much of the urn e could be collected Wa«te and coarse 
grass, shrubs, weeds, leaves, aud rubbish of almost any kind would 
Eervc for the purpose, and I have often thought tb it if I could hut 
spread the so called manure heap under the cattle again, 1 could — ' 
double its value. 

“Where the cattle are better cared for, earth nut, gmgelly cake, 
gram, and other foods having high matmnal values are given to 
them frequently, but it is not borne in mmd that with these 
more concentrated foods it is only about one tenth of the mtio- 
genons and miner d constituents of the foods that actually goes 
on to the body of the animal and repairs its waste, hut that 
nearly nine-tenths remain iu the 6ohd and liquid droppings It 
is tl e knowledge of this fact which has made English farmers 
careful to preserve the manure of cake fed cattle, and to keep their 
etock in covered yards instead of iu the open 

Another frequent s uirce of loss is, that the manure is often 
put, not in pti but in 1 o*<e heaps into which sun and rain 
can easily penetrate Even when pits occur, they are often not 
much more than holes dug in the ground Jf the Iottom of the 
pit were well rammed down and the sides beaten firmly, or, where 
"V 
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possible, pla*-t*re<l oter with clay and allowed to harden, much 
lo«s would be sited The tuamue, once in the pit, ought to Ul 
turned over occasionally, e\cn m India, eo as t) get the duer 
portions mixed with the m outer, and to make the mass rot 
evenly together Tl ben the rams come, there is no difficulty 
in covering the pits with earth, and if the manure weie well 
made and less like the contents of a lubbtsh heap, less space 
would bet*Len up, and it would well repay to cover it with eaith 
ns suggested 

In Appendix F I have given nD analysis of a sample of the 
liquid which was draining away from a manure heap at Bart- ra,Dur '' “ f " 
chiohulla, Munjerabad, Mysore, and alongside I fciwe put the 
anal) sis of a Eimilar sample from a manure heap in England. 

T1 ere lignres show that the drainings from the Indian mamue 
heap are sh n htlv richer, both m sol d matters (including potash 
and phosphoric acid), than thoae in the Li glish sample, and 
that thej contain considerably more nitrogen It is evident, theref >re, 
that allowing the diaiuings to go to waste is ) roduolivo of con- 
siderable loss in India, equilly as it has been found to be the case 
iu England 

147 One objection made to littering cattle is, th it if they 1° t"r ** 
were kept in sheds with litter under tl em they would be pestered “““ cr 
with Itch nnd (1 es, and that on this account cattle have to le 
occasionally tetheicl out in the open fields Of course, when 
flies or ticks aie particnlaily troublesome the cattle can be tetherel 
outside if necessary, just the 6nme , but it is sunj ly the general 
prm iple that I am advocati g, one which, if adopted, would result 
X am sure, in much saving 

Another objectiou is the one which tho Bogush farmer made 
when coveied yards were brat mttod iced, its, that the cattle 
would be unhealthy , how over, in 1 n gland this Ins not been 
found to be tho cas , and eveu ns it i ow is Indian cattle are 
cfteutiel up in sheds , sol do not believe for a moment that 
tl o apnnkhi g of a small amount of litter, coarro grass, etc, 
supj lemented by locee earth, would have any other effect than 
to make the sheds smell very much sweeter and cau»e a very im- 
| ortaut saving in manure The popular idea in India, that 
cattle kept IQ sheds with littei put under thorn would fall ill, 
hiB been disproved by a 16 years* experience at the Saida pet 
Barm, Madras Mr Benson adds, from his own obscrVstnns 
in the Presidency, that he has never heard of a case where any 
harm has resulted to the cattle from their being littered in 
sheds 

To my mind, a much more potent reason given for the non- 
ndoption of the svstem is found in the answer winch a raijat 
gave me at Avenashi (Co mbatore) “ I* is bard enough to get 
‘sleds for ourselves/* he said, “bow shall we get ihetu for 
«* our cattle ? ’ 

148 It i* clear tome from what I hare seen all over the Imiucm «r 
country, and also from the writings of others, Hat manure is 
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nofc well kept, and that ih»re is great room foe improvement 
in this particular. 

(a) Punjab A little beyond Multan 1 heaps of dung scattered orer the fields ; they 

had been left out in this waj foe orer a month 

At Gujral I noticed th*t open the manure heaps was thrown a quantity 
oF slalks and other material which would have done orer and owr again fot 
litter Ihe greater pari of the refuse is gold for tbo local trade of pottery- 
making, and the cultivator* mainly depend for manure npon the coming of 
the silt from stieam* 

Mr E B hrancis, of Ferozepore writes to me — 

“ The most important question in the improvement of oar agriculture is 
“ to improve the collection and storage of manure, which would} at the sa »e 
*' time bo a measure of sanitation * 

it) North West It is a frequent practice at Cawnporc to spread the man are ont on Ihe 
Vroviucts fields earl), and to leave it in heaps until the rain comes By doing this 
considerable less is incurred , the manure ought to be spread oat at once over 
the ground, and then the loss would not occur 

Mr Moens, id the Bareilly Settlement Report, says — 

"There are two points on which our agriculturists need instruction — 
“ (1) growing green ciops for cattle, (2) the proper management of theit 
* manure 

(e) Bengal In Tirhoot, I saw near Bara heaps of manure lving in fields where they 

had been exposed for several weeks, and were fait losing their goodness 
The following extracts are taken from Bengal Reports * — 

Palamau — “ Manure is kept on the bare ground, and a great deal is 
“ wasted * 

Purdtean — “ Manure heaps are not well kept, and the unno is wasted, 
i* Sometimes the heap is very carelessly managed and let to get too dry No 
•‘Inter is u«ed, and the oriueis allowed to sink into the mad floor of the 
«' cow««hed.' ’ 

Dacca — “ Instances'are not wanting of heaps of rich fed cattle-manure 
" wasted " 

«) w»aru In only a few places in Madras did I find any attention paid to the 

preservation of manure At Aveunshi no Inter of any kind was used, and 
i n _ . . a a •- v. »>■«* ’eaves might be used as litter. 

■ . . etc , wee thrown, but it was 

^een used as litter AH this 

■ - « their urine was being wasted 

i ■ . . etc , had been thiown under 

■ u • soaked up. It is only right 

to add here, that the raiyat t cxpre«ed themselves ns very ready to receive 
instruction from anyone who would impart it to them 

At Shivsli and Madura I saw no litter psed, except in one instance 
Mr. Reason, WriUugof Kuruool, remark* on the bad way in which manure 
is kept 

Of Pallachi, in the Coimbatore distnet, Mr Nicholson ray* — 

*' The improvidence of the raiyaf is here exhibited in his reckless waste 
••of manure, whether animal or otherwise, which lies everywhere around the 
'* villages * * 

I.) Comnment Even at the Government Experimental Farms, although in botoo cases 
EipriincBMi caTe wv , taken to store the mannre better thin the ravjatt did, I found there 
> * Ia ' s was still great room for improvement 

I mn«t make an exception in the case of the Soidapet Farm, Madras for, 
here, Uttering of cattle was carefully done Bat at one of the Bombay 
Farms (Foods) the urine was allowed to trickle down an open dram, merely 
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cut in the earth, hot not pi p»j in any way «i«l «ii »nppo«e<l to flow on to a 
manure heap at the other side of tie farm bn tiling*, aud rilusl-d n cm* 
aider able distance off. The consequence was, ihat, **> fnf •• I co»M »e<*, 

-- — <- -i «■*-*,<-* »« - .-->i 1 » f - ‘ 1 heap, exto] ♦, 

. ... • ■. 1 state Tin 

■ • ■ *■•■■*.■ e whrle wn* 

■ i ■ . » . * ' ■ Igaon) mnch 

more care had b*jn taVei, and bitter ruanare w*» j rod need, although t)o hasp 
onght to have been l etter mixed op, and turned o-caii mallj 5 the mine from 
the cattle w, however, allowed to mingle with tLe rail water from the roof* 
of the aheddicgs 

149. I believe that a great deal might be done by showing 
the usefulness o! leaves for litter. When 1 wa* in Mjrare I raw * ** 
leaves being u*ed by coffee planters as Jitter in covercl bIic Is for 
Ih? mating of cattle-manure, and it i* quite feasible to extend 
this practice to many other parts A slight sprinkling rf fresh 
leaves on the surface every now and then is all that is mccssary, 
whilst the lower lifers get trodden nnd matted well together, 
forming capital manure. In Table XI, paragraph 140, I liuve 
given two anal) ses of leaves collected for this purpose, a large 
quantity having been mixed carefully and subilivi ltd rencatcdly to 
get average samples. A comparison of these analyte* with 
that of farmyard manure (Table VIII, paragraph 121) will »bow 
that there is more nitrogen and about the same amount of pntmli 
in the leaves as in the dung; the large proportion <f vegotuhlo 
(organic) matter must also exercise decided benefit. In one in* 
stance the amount of phosphate of lime is us much in tlieli lies ns 
in the farmyard manure. The two analyses (of leaves show con- 
siderable variation in the amount of mineral matter in eirh, tins 
arising, doubtless, from different kinds of leaves bung used The 
rela'ive values of different kinds of leaves for manorial purposes 
lias still to be worked oat. The leaves of the J ack-fru.il tree 
[Jrlocarpttt mtegnfolia) formed a large proportion of the samf le 
marked II. The leaves anal) sed were those collected on Mr. It. 

II. Elliot’s coffee estate in Mjsoic, similar to those he 

wasiti the habit of using for littering^^ffnlocks. In some parts, 
for example, on the Malabar coast, it is the practice to collect arid 
u*e leaves for manure. 

150. If I have spoken of manure bei ng b adly kept, it is only in.t*ncea «r 
right to mention a few instauc^Xvlieie itis better looked after : — 

The Saidapct Farm at Madras has already been spoken of as 
ono instance. 

On the eastern side of Rawal Ptndi it is the p-actice to impreg- 
n ite stable litter with urine before throwing it on the manure 
heap. 

In Tinnevelly, earth is often thrown over manure heaps before 
these are used for the cotton crop. 

Littering of cattle by the coffee planters in Mysore has been 
rtferred to. 

At Shiyali Mr. S. Sabanayag3tn Mndltir makes pits and clamps 
the manure closely ^ together j in Gujarat (Itomba) ) mauure is kept 
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in pits and not m heaps, at Nadiad Mr. Becbeidas Vihandas 
Deeai has a very large masonry pit m w uch manure is stored, 
md fu m which his tenants (thooe from whom he tales a shaie of 
the produce) are supplied It was at Nadiad, too, that I witnessed 
perhaps the most caieEul method of conservation of manure to he 
found anywheie in India. At the time of my visit, the method 
was unfortunntelj threatened with abolition through the action of 
the Sanitary Authority. 3 he practice in the town was, fo leap the 
cattle in sheds nithm the compounds, theground sloped away into 
one corner close at Ii md, where a pit was carefully dug an I plas- 
teied ; a channel was cut, leading from where the cows stood, and 
along this the urine was led into the j it (a distance of onlj a few 
jards) In this way the urtno was soiled up aud absorbed by the 
solid excrements, ashe e ~~ J 1 ~ ** * - h manure 

was dropped, it was ac - over the 

surface In this waj ■ manure, 

including the uriae, was formed, an 1 the surface getting quid ly 
hard and dry, there was ht f le or no smell, nor anything objectionable. 


151 The instances of manure being propeily preserved are, 
n^UMw however, very rare, aud, broadly spelling, it maj he said that 
v»» tier the Native does not know the lest nay ot making cattle manure, 
noi of preserving it when he has it At the same time I fullv 
believe that if be were shown how to do it, and weie to be c>nvi need 
that the practice is befctei than his present one, he would adopt it, 
and would litter his c ittle 


Theirorkof A great opportunity is given to Government Experimental 
tipTEniaut Farms to show how this can I e done If thi9 mat er were sciionsly 
f,r “* talea up siraultanei usl) at all hxpenmeutal F irms, an! tiie 

cultivator were shown (is I am sure he would be) tint better 
maome could be made, and better ciops be grown as the icsult of 
saving the urine and stonng the whole c iretullj , it would do far 
more good than experiry o{ ag with artificial manures which are 
altogether bejond tb<ht^ guile f the rat y at . 


vtn«g» 
■an utlod 


lI»»4»Wp cl ibe 
•in lio role* 
Dlaltraled la 
the rue gl 
n»4i»j 


152. My enquiries into the subject of the letter conservation of 
cattle-man u e brought me into contact mth p nits concerning 
village s initjtion io one ot these as distinctly affecting agri- 
culture, I must refer, more especially as the exteaded application 
of the sanitary lules is contemplated Tins I can best illustrate by 
the instance of Nadiad, m Gujarat (Bombay), to which I referred 
m paragraph 151) I tl ere described the careful method by which 
the cultivators preserved the solid and liquid droppings of their 
vitlle, keeping them, as well as the a«bes, housi -sweepings, etc , in 

ss, a »d 
tntio* 
ore, the 
oval of 
with] a 
is was, 
there 

being closely-packed heaps of well rotted uauure within 
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the compounds, tbe nr me being absorbed before it had bad time 
to decompose, I found, lying along the roadsides, or in the lanes, 
or by the hedge sides, numerous small loosely- packed un fermented 
heaps of fre^h manure and rubbish, on which the rain beat down, 
washing out the goodness, and rendering it cold and unferment- 
able Women might be seen carrying out in baskets on their 
beads mere handfuls ol manure, they having frequently to go a 
considerable distance several times a day itlnn the compounds 
it was even worse, for the cattle being still kept there, the unce, 
now no longer absorbed nor allowed to collect in tlte pit, flowed 
over the ground, and, mingling with the ram water, ran into the 
open street and along the sides of it, producing in its decomposition, 
wherever it dried up, a poweiful smell which was the very reverse 
of sanitary. The effect of the so called remedy was to produce a 
state of things infinitely worse than before But it is the 
* ■» 'i-ii * t _ particularly to refer The people 

, . i . bitterly of having to convey the 

he town every da) , they say that 
it was against the Patidart' feelings to let their women carry the 
manure out themselves and so they had to pa) for hired labourer* 
to do it, that, when the heaps were put oit, they were constantly 
liable to ha stolen , that the tnnmire was not well made, the urine 
was lost, and the heap much spoilt by the rain, so that it never 
rotted properly. To test them, I asked to see what they called 
well-made manure, and soon I was shown some well-rotted, nearly 
bind , rich manure, obtained, no doubt, from a manure pit which 
bnd not yet been jemoved. The quality of this was such as to 
convince me that these people, at least knew what good manure 
was aud how to make it In a part like thi«, where a magnificent 
cultivation wa« in a very great measure the result of the careful 
conservation of manure, it seemed to me a great mistake that the 
* ”’ • 1 1 ’to produce a state 

■ • • itnry light, and ono 

* i ■ ■ bsurd to take such 

measures while still allowing cattle to remain witbra the com- 
pounds, the urine polluting the street* and the manure heaps 
making the roadsides objectionable fcllher the Pahdart ought to 
be allowed to follow their economips^andunol jectionable practice, 
or the cattle ought not to he al'e re-»* to stand at all within the 
compounds The reason stated for the action of the authorities 
was, that huma i ordure was also put on the heaps in tl e pits, nnd 
a rule was made to compel the people to resort to the latrine* 
outside the Village Even if a little oi dure did so go, it was of 
small consequence and showed a sense of economy , and, besides, 
whatever sanitary rules may be made, I do not believe that they 
•will over succeed in compelling the women to go out at night into 
the fields where the latrines are 1 he people of Kadtad are very 
healthy, and ej ldemics are much more frequent in the town* than 
in these rural district* It was pointed out also (hat, while the 
presence of the manure heaps wa* considered by th* sanitary 
authorities to l>e highly da igcrous, it was the practice everywhere 
to plaster the walls aod floors cf houses with cow-dang, and yet no 

9 
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one got ill from it Fully one- third of the entire population of 
Nadiad were cultivators.* 

IThen I was in the Central Provinces I found that similar 
rules were being 1 enforced on account of the fear of cholera 
Nevertheless, the cattle were still allowed to be tied up at tho 
houses, although the manure bad to he carried oatside the village® 
Here, however, the manure heaps were not kept with the same 
care as was exercised at Nadiad. 

Closing overol 1 might mention in this connection the desirability of covering 
drintioff wens op . er> botli in towns aud in villages, all wells which ore used solely 
for dun king purposes 

In view of the contemplat J * e 

sanitary rales, I have gone into 
as I think that attention should 


Wider ditto 153 There is one way in which the manure supply, both of 
dwell nffi end cattle-manure and of night-soil, could be used to better advantage, 
Und‘*drirtbie bat it is hardly a feasible plan now, I fear. I have remarked 
upon the appearance of a North-West village, the habitations 
crowded together, the wells and tho best cultivation and the most 
highly manured land lying close around tbe*village site This, 
doubtless, has amen out of the experience of tho past, owing to 
the necessity of combination for self-protection against the raids of 
marauders Undoubtedly however, if the habitations could now 
be more scattered over the land, and not be huddled together on 
one spot, the manure would be more widely distributed also, and 
probably not be so much wasted, the welU also would be dotted 
about and not clustered together Captain Chapman told me that 
when be came into possession of his property at SInhpore, in 
Oudb, one of the first things he did was to dig wells, not aiound 
the village site but distubuted over different parts of the estate 
The consequence was, that when new sittleis came, they fixed their 
dwellings where the wells were, and thus the manure from their 
cattle was distributed over a wider area and was not concentrated 
around the dwellings, leaving the outlying parts unmanured 

Could the habitations be mom scattered, and tho wells, too, the 
land would certainly be better mannred 


• Bln c writing lie shore 1 hi 

the inhabitants ie allowed lo keep tbeir manure betpg in ... . 

man makee a pit inii br ck » dee, and tbit tbemauors be removed to lie folds ; 
it Is fait. 
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CONCLUSIONS coNCio 

154 Whilst ft few soils, such as those of sitt-renetfed tracts, 
the black cotton-soil, and newly.reclauhed ot vifgid land, may not 
require manure, it may be Bdid of the greater 1 part of India tbd{ 
tbo necessity for using manure lfc Crioimouft, ftnd the shpply of it 
is notoriously inadequate. Water ana mantfro are interdependent, 
and, just as the former has been ftnd is still bfeing provided for, ao’ 
must attention be given to tbe supply of manure. Thesfe Wo 
factors, water and manure, constitute tbe rhiyal'* grfcat needs, and 
in tbeir supply consists, very largely, tbe Infprovenfent of Indian 
agriculture It has been shown in this chapter that, undtft Cxi feting 
circumstances, the maiiuml supplies m u«o are not snBTcitfot to 
replace the crops that aft taken off the land , further, that thd 
increasing tendency to export both drops and manured must cabso 
a deterioration of the stnl. 

In considering the VftnoliS shnr'ceB of mftnure, it has befih potntftd 
out that, w»th the exception of cattle manure, the ataodnt and uso 
of them is most limited 

Practically, therefore, everything centrea in cattle-AanUre, and 
the question of how to use it to better advantage 

There are two main causes which prevent manure from beiog 
proporly utilised Tbe first is, that? it is burnt os fuel bdcaUfee 
there is a deficient supply of wood ; tbo second if, that it is not 
properly made, inasmuch as the urine is altogether wasted, and tbd 
manure 19 badly kept Tbe second of these two causes may bo 
gradually removed by the spread of agricultural instruction, and 
by tbe example of Government Farms and Estates The firste 
cause, however, is one that canhot be removed eXcopf by tb 
taking of bold measures by Government, such as tboSe taken in 
introducing cabals and m carrying them throughout tbe country. 
Government cannot directly pftmde manure for tbe land, but what 
they can do is, to provide wood to take tbe place of cow-dung as 
fuel, and so to liberate tbo latter for its proper use tipon the land. 

In short, Government must now tnrn to supplying wood for 
agricultural purposes just its they have supplied and are supplying 
water. 

Tbe situation has been sketched out in Chapter V (p»»s- 
grapb 61), when dealing with tbe question of ex! au«*t;D c* * + 

K rapidly-increasing population creates a grr**er 

I ^ 
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6oi 1 and upon the food crops winch it bears Could the produce 
bo increased even by one or two bushels per acre, as Sir Jarae® 
Caird estimates, the difficulty of population would be met, but 
without more manure the soil cannot do it, and the export both 
of crops and manures is removing instead o£ addtxg to its fertility 
Meantime the increase of water facilities, through Government 
aid, calls for the ase of more manure, but the latter is for the 
greater part wasted because the supply of wood for ase as fuel is 
inadequate TVhat is the position of Government in the matter? 
For practical purposes Government are m the place of a landlord, 
and as such it is their duty to look after their property, and to 
see that it is kept up, and not be allowed to become impoverished 
TIib present system is one of gradual soil-exhaustion, which must 
end in a decline, slow it may be, but still a decline of fertility and 
of productive power It behoves Government therefore, for their 
own sake, to take this matter into serious consideration, acd» 
while there is yet time, to push forward active steps for prevent- 
ing the decline in the value of their property Unless this situ- 
ation be faced, Government must he distinctly prepared to see the 
land bring iu a diminished revenue, and to find the people Ie«s able 
to live upon the land Nor must the bearing upou the question 
of Famine be ignored 

Mr Nicholson has pointed out that in times of serious drough 
manured land is able to yield at least something, or even a 
moderate crop, whilst unmanured laud may produce absolutely 
nothing The existence of some crop, instead of total failure 
may make all the difference between famine and no famine 

Lastly, there is the consideration that if more manure be 
supplied, the land will become more fertile, and be capable of 
returning an increased revenue to the State It therefore 
becomes, 1 maintain, tl e duty of Government, both to them- 
selves and to the people, to supply manure to the land 
In this, now, must rest practically the Improvement of agri- 
culture Of what benefit will it be to cover the country with 
Agricultural Sobools, and to teach better methods unless the 
one great want of the cultivator be met, vte , more Manure? 
Of what use will it be to demonstrate at Expenroental Farms 
the value of manure, and bow to preserve it, when the cultivator 
has to burn it because be has nothing else for fuel ? 

The one way in which alone this question of paramount impor- 
tance can be met is by supplying more Wood, and thus setting 
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free the manure for use on the land I shall deal in the next 
chapter with the exact way m which wood might be supplied, 
but I may say here that it is in this connection mainly that 
I advocate the establishment of “Fuel nnd Fodder Reserves ” 

To adopt the method followed in my earlier chapters, of sum- 
marising po°sible improvements in agriculture — it has been seen 
that considerable differences exist in agricultural practice according 
as the facilities for manure supply* are greater or less Improve- 
ment in agriculture will take place through the modification of 
these differences This cannot be effected directly by the people 
to any great extent, although, here and there, as with the Kachhi 
cultivation, example will tell. Government will be able to assist 
in the work by the spread of Agricultural Education Education 
will have a powerful influence in breaking down prejudice, and, by 
it, the better practices and their advantages will be made known 
But the work of Government does not stop here , posxlne 
measures, too, must be taken First and foremost, Government 
must supply wood for agricultural purposes, to tale the place 
of the cow-dung at, pi esent burnt Then, Agricultural Depart- 
ments must, by means of an organised system of agricultural 
enquiry, ascertain the manurial facilities and needs of each part of 
the country , they must acquaint themselves with the practice 
of the best parts, and transfer it, when possible, to others , they 
must ascertain and demonstrate at Experimental Farms tl e valoe 
of various manures, and, in especial, the benefit of littering cattle 
nnd the better preservation of manure It is evident that in this 
work ndvanlage will have to be taken, not only of a knowledge 
of indigenous practice, but also of \N estern science and experiei ce. 
In tins connection I would urge, os meet desirable, the appoint- 
ment of on Agricultural Chemist, who may rei der much assist- 
ance in util sing existing manunal sources, in demonstrating their 
u«o nnd value, in po«sibly discovering new manorial resources, 
nnd in solving various questions bearing on the relation of soil*, 
crops, and ma cures. 
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155. I advocate, — 

The establishment of “ Fuel and Fodder Reserves,” for the 
primary purpose of supplying wood to take the place 
of cow-duDg as fuel. 

The inauguration of a system of Agricultural Enquiry, to 
ascertain the raanunal facilities aod requirements of 
each part of the country. 

The spread of Agricultural Education, to assist in teaching 
the value of better practices, and to break down pre- 
judice. 

The employment of Experimental Farms, for the purpose 
of showing how mauunal resources can be best used 
and conserved, and for demonstrating the value of, 
and extending, the better practices of other parts. 

The employment of an Agricultural Chemist, to assist 10 
utilising existing raanunal resources to best purpose, 
iu discovering fresh ones, and m the solution of 
agricultural problems 



135 


CHAPTER VIII. CHATTER 

WO0D WOOP. 

15 G From the last chapter, in which the mammal resources 
of India were considered, I pass now to discu=s the wood supply 
of the country, and how it may be increased primarily with 
the view of setting free more manure for the land by the 
substitution of wood for cow*dung as fuel. 

In order to understand bow agricultural ends m the matter 
of wood supply arete be best served, it is Decenary to briefly 
rexiew the jolicy which, in the carl} days of the Foreet Depart- 
meut, was adopted m regard to forests and other supplies of 
wood, and al«o the changes which have been called for in 
more recent times 

157. At the time of its creation, about 1866, the Forest e r ir roiicj of 
Department found the forests of the country fast disappearing IdmSatntion. 
before the spread of cultivation, and bef re the reckless destruc* 
tion carried on by the people Agricultural resources were 
vanishing, and the climate was, not improbably, being affected 
injuriously fxono too 60 on did the Forest Department step 
in to prevent the entire deforestation of the country, which 
would mo't certainly have t»ken place As the demand for 
cultivation Bpread, so would the forests have di«appcarod beforo 
the plough, had not a strong baud been latcrpoied to save what 
was still remaining 

The people, left to themselves have never been ablo to manage 
forests properly, nor to understand how forces may bo conserxcd 
and utilised to the lest sdxantagc Their practice bad been simply 
to cut and clear the forest to make room for cultixation, and, 
as soon ns the virgin soil was spent, they pushed on, broke up 
fresh land and cleared more forest And this, if allowed, th<y 
would Btill do, thinking only of the immediate present, and not 
of the future 

But the Torest Department, by its intervention, has stopped co«4 »»rWs»* 
in a great measuro ihc work, of destruction and has not only 
brought in a lar^e, and ensurtd a continuous, rexenue to 
Goxernment, hut it has laid the foundations of a si stem 
whuh if properly directed, may be male to e ndu e greatly 
to the agiicultuml pr spinty of Indta Bit ixlen it L« gin 
its work its chief duties wen. the prc*crxa i n n 1 d-v 1 p* 
ment of large timber for t«, such as the teak fort sta of Lower 
Burma, tlit ii// fore*ts of Ou lh, and tie drofar f r*M« o* tie 
Himalayas, or the fort sts of the Me tern Ghats Its olj'c » 
were in no *en«e ogucultural, and us tureen was gauged 
mamly ly fitcal con«idcral ons , tie Department was to be aiunmi 
revenue pay mg one Indeed, xve m»y go so far as to say thai .? 

its interests were cppoul to agriculture, and its intent wi* 
rather to tichde agriculture than to admit it to participation 
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in the benefits. The chief reason for this was, that the admission 
o£ prizing into the forests would have destroyed the young 
seedlings* and have rendered the m nnte lance of the forests by 
natural lepro&action impossible So far as the original design 
went, the Forest Department deserves full recognition of the 
admirable woik -which it has done tn saving to tbe country the 
foiests now under its care, but which, jf left to the people, would 
» have been ruthlessly destroyed 

cha’tT* cfpoiicTi 158 At that time, however, these large timber forests were 
* “ n * ' not in contact with important tracts of cultivation, but were, 

for the most part, Bituated on bills and mountain ranges only 
occasionally bordeung on cultivation, and that of a sparse 
and backward kind, ofteu earned on by half -wild tribes As 
the population in n reased, and the pressure on the land called 
for extension of the cultivated area, so tbe latter spread to 
the borders of Ibe forests. Again, of recent years, there has 
been a feeling that the foiests and other wooded tracts ought 
to be made to serve tbe interests of agriculture more directly- 
than they have done m the past, and tba> areas should be 
ressived and fresh onea be created in the midst of the cultivated 
land, and tot meiely on hills and mountain ranges The Govern- 
ments of India, Bombay, and Madras have been urging their 
respective Forest Departments m this direction, and have 
endeavouied to extend tbe influence of the forests from the 
remoter h lie to tbe cultivated plains. In tin? way the policy 
of tbe Forest Department has been undergoing a change, in 
order to meet tbe altered conditions of agriculture Tile old 
traditions which animated its officers, vti., that the sole aims 
of a forester were to giow big timber and to show i large 
revenue, ire wearing off, md, whereas considerable prejudice 
existed m the past against tbe Department, by leason of its 
being nppo'ed to agriculture, a feeling is now growing, among 
the more enlightened of its officers at least, that one great 
object should be to duectly serve agricultural interests. It is 
this altered policy that 1 with to support, and to show, if possible, 
the need of giving fuller scope to the usefulness of the Depart- 
ment 

a eric< 0 (ora! 159. The requirements of tbe agriculturist m respect of wood 

«»pwv«i*Vmi? ore, email timber for house-budding, wood for making imple- 
ments, and firewood , the last-named principally to take the 
place of the cow-dung which, though toe most valuable manure 
at the raiyat’s disposal, is, nevertheless, generally burnt as fuel m 
default of wood. 

rh« paramount 160. In the last chapter, after reviewing the various sources 
i™ ipfj in* *foo 4 irianQre supply, saw that they were very limited in 

w auos number, and that the only materia! available in any quantity 
** lut was tbe ordinary cattle-dung. Further, we found that, wherever 

wood wa? sufficiently abandant, dung was used for tbe land 
and it was not burnt, bnfc that where wood was deficient, 
manure was burnt m the absence of any other source of fuel. 
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and that the land was thus deprived of it The dependence of 
the soil fo» its fertility upon the supply of water and of manure 
was also inst meed. The conclusion was, accordingly, drawn that 
the supply of wood to servt. as fuel forms one of the most tmpor- 
tant factors in maintaining the fertility of the soil, or, in other 
words, the prosperity of agriculture I can hardly put this too 
strongly, for it is the one practical mea'ure on which I place the 
most importance , it is that which calls for the most urgent 
attention, and from which the greatest benefits may be expected 
to follow. I mate, m my Report, other recommendations and 
suggestions, it is true, hut I consider them minor ones compared 
with this Let ub once more review the position A country 
exporting manures as well as crops, not utilising even the mght- 
6 >il, and then burning the cittle dang hecauso fuel is scarce, an 
ever increasing populition, and a greater demand oa the land to 
supply more and larger crop”, these latter depending on more 
manure being available What more ready plan than to supply 
wood ns fuel in order to save the manure for the land ? In the 
substitution of wood for cow-dung no question of caste prejudice 
is involved, such ns is the case m the use of hones or of m„ht- 
soil It is a measure which the people would adopt, and have 
ad »pted, on their own account, wherever it has been possible 
Further, the improvement thus to be effected is one which pro- 
ceeds upon the right lines, vt t , the improvement of Indian Agri- 
culture from within rather than from without 

I therefore do not hesitate to say that, just as Government ti>« i*rerunct 
foresaw the difficulties of the people in supplying themselves with oV*erom«ni 
water, and so prov ded it for them, so must attention be now 
turned to the difficulties of the peoj le la the matter of fuel, mid, 
seeing how impossible it is for tl em to provide it for themselves. 
Government must do tins for them too It is not 10 the inter- 
csts of the people alone that I woul 1 urge this, for, having fully 
discussed all other ways of increasing the manure supply, it is 
clear that this M the one way in which it can be effected an I, if 
not effected, sooner or later the land mu«t fall off m productive 
power, and the revenue derived therefrom by the State must de- 
cline too Accordingly, I regard the provision of fuel as the 
most potent meanB of maintaining pro>penty, not alone to the 
cultivators, but to the State itself, and as a measure which the 
latter, m its own interests, should take np immediately. If wood 
could ho made to taVe the place of dung for fuel we should Boon 
come to realise that more wood means more manure, that more 
manure means more crops, and more crops an increasing revenue 
to the State, whilst, to the cultivator, it implies more fodder, 
hotter rattle, and more manure ogam to ensure the future fertility 
of the toil 

161. I do not tale to myself credit fo“ more than empha-imig 
what other* have alriady pointed out on til* subject As much ••!**— >••• •< 
m 17 jears ago Mr It II I lliot, wntmg in the ‘'Times,'*' ****** 
urged the necessity of " Fuel Reserves” for India, and much that 
be then said has •tn-c proved to be true. The same new* hare 
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been nr get! by others, but there is call now for more definite action 
than there has been in the past Whtffc has been done so far, 
whilst not without benefit to agriculture, bis, to my mind, taken 
mainly the form of supplying wood for the requirements of large 
towns and railways. Although agricultuie has been indirectly 
helped by the smaller amount of dung burnt m consequence, jet 
I think that hardly enough importance has been attached to the 
bearing of the wood supply upon the fertility of the soil, and to 
the need of supplying firewood to villages as well as to towns 
Ott« lgS The influence of an extended growth of wood upon the 

tw«*jro«Dg climate has been tally dealt with in paragriph 38 of Chapter IV, 

Inflate ea and has been referred to as affoidiug a possible, though perhaps 
etimau only local, amelioration of the seventies of climate, 
protect on from There is another feature about tree growing which most not he 

wind* ami *ub f^gotten, viz , the shelter and protection afforded from the burn- 
ing suu, and also from the violent winds Mr. Nicholson points 
out that many tracts m the Coimbatore distnct are exposed to 
severe winds He «:%} s — 

Dharapuram District — ‘ Hedges and belts of trees would be peculiar!/ 
“oseful in this wind swept tract 

Udamqlpet — “It is ibe most open taluk in the district, having few 
‘‘hedges and very few trees , hence tbe winds of the south west monsoon are 
“severely felt 

Many parts of Mysore suffer greatly from damage by wind 
On the North -West frontiei the presence of tiees is indispensable 
to the growing of grass 

Sappij ci The advantages of tree growing in connection with the supply 
of leaves for litter 3nd for manure have been spoken of m Chap- 
ter VII (see puagraph 149), and to this may be added tbe pro- 
pamine tood vision of food afforded both to men and cattle in time of famine, 
if suitable kinds of trees be grown. 

Wh»t o«r«rn 163. Whilst laying particular stress, os I have done, on the 
«Sy'doM°(a need for an extended wood supply, and mainly for the purpose 
(bia direction 0 £ providing fuel, it would be wrong to ignore what the respective 
Governments of India, Bombay, and Madias have done, or, at 
Jesst, have urged on their Forest Depaitments tbe necessity for 
doing Without going into paiticulars, I would indicate tbe 
general lines that have been taken, 

sir o Brjodia" It wa3 Dr (flubecqupni'ly Sir Dietrich) Brandis, the real founder 
of the existing Imperial Forest Department, who gave the great 
impulse to the growth of what may be termed ,e Agricultural 
Forest. u It was he who clearly saw the line winch the Forest 
policy of the future would have to lake, and who did his lest to 
guide it iq this direction Already m 1873, at his suggestion, 
tracts bad been taken up in Ajmere-Merwara, a little territory 
under direct Imperial control, and thus available for the purpose, 
5his will be explained more in detail later, but it may be end here 
tbatt be results were very satisfactory, and Sir D. Brandis 
wrote **— 

" It may ha pointed oat that in all except the most arid tract* or where 
" denudation is complete and of long standing, mere protection aided by 
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•' Bowing »nl planting in place*, mil gradually cloths ground* with 

** tree* and *broW 

Sir D. 33randi», at the do?e of lus Indian career, went himself 
to Madras to assist the Madras Government in framing their 
policy of “ Agricultural lorcsts,” and largely to lus efforts it is 
due that in Madras so mocli has been done to male tho Forest 
Department serve agricultural interests 
The Famine Commis«i oners showed that they were olive ne*omm«ia*. 
to the way in which the forests might assist agriculture CosualnloD 
They said m their Report — 

“So far as any immediate adiantage is to ho eought from 
“ the extension of forest in respect to protection against 
“drought it will, in our opinion, h" mainly in the direction 
“ of the judicious enclosure dnd protection of tracts . . 

“ from which improved and more certain pasture may he 
“ secured for the cattle of the vicinity , a supply of fire- 
wood secured which may lead to a more general utilisation 
“of animal manure for agriculture, and a possible addition 
“ made to the power of the subsoil to retain its mi isturc, and 
“ to the prospect of maiutaming tho supply of wa*cr in tho 
“wells.” 

The Government of India, m following up the recommend- 
attons of the Famine Commission, issued, in March 1883, p Rt»oiutiooot 
Resolution calling attention to tho growing decrease in the M4TCh 1953 
area of grazing land and wooded tracts in many parte, 
notably th° Panjab, the North- W cat Provinces, and the 
Central Provinces, and to the damage done through excessive 
grazing They quoted numerous cases, such as Banda, where, 
in the famine of 1878 79, grazing areas had been instru- 
mental in saving thousands of cattle, and o*her instances, 
snch as Jhansi and Rohtak, in which thousands bad perished 
for lack of these areas They a«ked, therefore, the attention 
of Provincial Agricultural Departments to this question, 
and the cooperation of the horcst Department it wis 
suggested that enquiry should be made by district officers, 
with a view of ascertaining how far cattle needed protection, 
and what lands, either Government property or else purchas- 
able at reasonable rates, were available for the formation of 
what were thenceforth to be termed “Fuel and Fodder 
Reserves ” 

It was recommended that the purchase of land should be 
effected, provided the price came within a limit of Rs. 20,000 
for 10 Bquare miles The actual management of the 
“ Reserves ” was mteaded to he in the hands of the Forest 
Department 

Enquiries were next made, at Government suggestion, as to 
whether suitable spots for “ Fuel and t odder Reserves ” 
existed along canal banks and lines of railway. 

As the result of the enquiries made, it was ascertained that Action t,k *o 
m the Doab (North-West Provinces) saline land (i tsar) could be K’o^aw.uid 

Fttojib 
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obtained iu abundance, and also a certain amount of ramne 
land, both of which would pay for growing trees and grass upon. 
Ravine laids at Etawah and at Jhansi were subsequently 
taten up, and canal plantations have been established at 
Cawnpore, Agra, Hnrki, Delhi, and other parts of toe North. 
West Provinces and the Punjab Other plantations, gnch as 
those of Chauga Manga, and Shahdara, near Lahore, had 
been previously created bj the Forest Department 

Mention was made just now also of the “ reserves ” established 
at Ajmere-Merwara at the instigation of Sir D Brandis 

Madras ” Bat it is in Madras that more has been done than any where 

else to as^t agriculture by means of the forests One gre*t 
reason for this is, that in this Presidency the waste laud is 
the property of Government, and* they can therefore dispose 
of it as they like This is also the case in Bombay, and 
wherever do permanent settlement of the land exists. The 
exceptional circumstance that Ajmere-Merwara was under the 
direct control of the Government of India enabled laud 
similarly to be taken np there for the purpose of forming 
“ reserves." Again, m Madras, cultivated land is more or 
lees mixed up with undulating wood producing country, and 
thus field and forest come in close proximity, piesenhng a 
great contrast to the vast level plain which includes the 
Punjab, North-West Provinces, and Bengal 

Th« aw* 164 I propo«e now to deal m succession with the different 
vrays m which at present the supply of wood is maintained, 
and then to consider iu what directions extension for agri. 
cultural ends is most needed 

Fust of all come the large ttmbtr-producing forests 
Everyone must recognise the nece 6ity of having these , they 
supply Europe with teak, for example, and iro requisite for 
all building purposes, and for providing railwiy 6leepe»8, fur- 
niture, etc As we have seen, they are for the moat part 
6till removed from the general area of cultivation, and it 15 
mostly on the hills and mountain ranges that they are found 
They are clearlv demarcated and dehned as being forests for 
the pettastj' purpose <?/ evp&f&g !<srfs itnebtr, and shaaid t 
I think, be rightly treated as such 

In them the mam end should be kept m view, and every 
means be used to grow as fine and as large timber as may be 
required From these forests grazing must be excluded 
entirely, if tbe forest be worked 00 the jardtnage system 
(that accordiug to which trees of all ages, from seedlings to 
mature trees, arc mixed op together, singly or >u groups, 
everywhere over the whole area, the fellings being similarly 
located at short intervals wherever a suitable tree may happen to 
be) The object being to encourage natural reproduction and 
re-stock ng, grazing would do great damage, masmuch as the 
seedlings would speedily be nibbled off or trampled down IE 
the forest he worked in blocks, trees of like age being clashed 



Mfemrei tale * to eitnllul H ’ ood *' 7?ei/rrri " 


141 


into separat# eronpn, it would perhaps he po*8ibl*, without direct 
damage to the forest, to admit grazing into particular blocks at 
certain times. In any can, in time of drought these forests 
would bo the mean* of keeping alive many of the cattle of the 
Country. Unt, beyond this exceptional event, in forests of this 
class 1 si oul«l lile the forest officer to have full liberty and 
every ^facility for growing large timWr independently of any 
minor coiifileratioiis; al«o, I think that he should be nllowrd to 
strictly enforce rules for prerenting forest fires nnd for excluding 
grazing, etc , as welt ns nil others that are necessary to the attain* 
ment of his main purpose. 

It i«, in short, impossible to have *’ ' “f 1 ** - 

od the same area • the roost that thes . ■■ 

tnro is, to provide, for the xmmedtat • i ■ 

of small wood nnd firewood obtained ■ ■ , 

and to serve as a refuge for cattle in time of drought nnd famine. 

Of this nature are the Coorg forests, which I visited under the 
guidance of Mr, 11. C. IIill, Olhciatmg Inspector General of Forests 
Ihey are at a distance from, nnd not in the midst of or near 
cultivation, and they could not now be brought to benefit directly 
the actual cultivators of popnlated villages at a distance. Around 
them is only a scattered agriculture and n meagre population. 
Here, I should say, are forests which by their position are best 
adapted for Umber -growing purpose*, and for such purposes they 
should be kept. They are too far off to supply th6 cultivator 
wnh firewood at a rate which he oould afford to pay, and which would 
at the same time be remunerative to the Forest Department; 
whilst, to the cultivator, eveu were there any considerable 
agricultural population, the cost of carting would be prohibitive. 
It may, however, pay quite well to remote large logs, such as con- 
tractors or Yailway companies would buy. I am obliged, there- 
fore, to look on these forests as likely to do but little to increase 
the Bupply of manure available for the land through the substitu- 
tion of wood for cow-dung ns fuel. 

Whilst advocating the closer attention of the Forest Depart* 
ment to agricultural ends, and commending the step taken in 
l w b4, which brought the Department under the Imperial Depart- 
ment of Agriculture, I have no wish to urge interference with 
the Decesrary and legitimate purposes which the large timber- 
growing forests serve for the good of the country. Large timber 
is, and always will be, required, and to make the supply a means 
of obtaining a large revenue is a very proper end, where, as I 


close these forests altogether to grazing, or at least only to open 
certain blocks at a time, and to enforce stringently the rules 
which exist in regard to the praventim of forest fires. I have 
mj6elf seen, over and over again, during my tour through the 
Coorg forests, instances of the damage done by forest fires , how 
that seedlings are killed and the entire natural reproduction, so 
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essential in a timber forest, js completely stopped. I can quite 
understand, too, the damage that will be done m a forest where 
reproduction is going on, either on account of cattle trampling 
down the seedlings, or by goats palling down the branches and 
young trees bodily, or by goats and sheep nibbling off the young 
shoots. Goats, in particular, must have no place m a forest of this 
hind 

Much has been said by certain writers in favour of the annua 
setting on fire of the forest grass, in order to get » fresh growth 
of herbage The occasional clearing of the coarse dried grass by 
fire may result in the growth of a temporary crop of fresh grass 
to feed cattle for a month or so, but it simply means ruination to 
the forest, and the infliction of damage from which the forest 
will not for many a year recover I have, therefore, no 
sympathy whatever with those who have maintained that it is 
a good thing to have an annual burning of the forest grass, or 
that the forests ought to be thrown open to unrestricted grazing 
Bat X wish to make it cleai that 3 am here s pealing ofc forests 
which aro essentially, by situation and natural conditions, timber - 
producing forests 

oo rf 105 The Forest Department recognises three classes of forests 
om * (1) “Reserved Forests,” or those which, being the property of 

Government, or over wh ch they have proprietary rights, have 
been set aside and constituted " Reserved Forests,” (2) “ Protected 
Forests,” or those which, though the property of Government, or 
over which Government have proprietary rights, have not been 
included in a “ reserved forest,” m these Government may 
declare any class of tree reserved, or close any part for a term 
not exceeding 20 years , (8) all other forest JaDds are termed 
“ UDclassed borcsts ** 

• Proi.ct.d 166 Of " Protected Forests” I need ray little more than that 
j think it would have been very much better to have made them 
all “Reserved Forests” The retaining of certain rights by 
Government, and allowing the ppople to do otherwise as they like 
IS not conducive to the forest serving the best purposes 

In many cases, notably the Punjab, the creation of “pro- 
tected ” forests Ins amen, I believe mainly from the fact 
that the Local Government bave not bad the courage to 
extend full protection to land which ought really to have 
been “reserved” forest A partial protection only has been 
extended to them, the Local Government fearing to cause friction 
with the people In view of the important issues of forest preser- 
vation, the reckless use of the forests by the people when uncon- 
trolled, and tbo general unsatisfaetormess of the working of 
"protected” forests, it Would, X think, lave been much better to 
bave taken the bold step at the outset In the ease of any land 
that is reserved, exclusion from it may he necessary for a time at 
first, but before long the benefit of doing this will be apparent, 
and even in the first year a quantity of grass will probably be 
available for cutting os fodder 
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16?. Among " Reserved Forests " ore included tbo timber- "rwm4 
growing forests which I Imo referred to in paragraph IGi. I « uJiuoiS”* 
now intend to deal with those “ re c ervcd forests ” which arc near 
the cultivate 1 nrcas, and which can be made to servo agricultural 
ends 1 ho action taken by the rc'peetne Governments of India, 

Bombay, and M a Iras in extending the influence of the forests from 
the hills to the cultivated plains was, undoubted!), a pood one. 

But, from one cau«o and nnothcr, it has come about that, with 

some exceptions, the advantage* of “ reserve 1 foroits " have hardly 

been brought homo to the npncultural | opulation, and too often the J h t < f 1 ^ I , * f n, * 1 ''d 

latter have been inclined to regard the reservation of a forest ns Sj'ths'peor'" 

their ezclutton from it, rather than ns the means of providing a 

benefit for them 

It is necessary to look briefly at the cati«es winch have brought Th« t««an* for 
this about Undoubted!) in the past there has been a tendency on 1 fc 
the part of tho lored Department to prow Inrpe timber onl), and 
to reap a larpe revenue by doing this have seen, in para- 

graph 157, how this naturally came about, and that it was tho 
result of the duties with which the Department was charged at the 
outset But the traditions have not altogether passed awaj even Th« tradition* 
now, and there is still need of reminding the Department, as Sir 
D. Brandis did id 1883, that the growing of big timber is not the 
on’y, and often, indeed, may not be tbe m3m, object of a forester’s 
existence. 

Sir D Brandis wrote in 1883 — 

"It most now bo dutinetly r*cogoi*e<l that not only does tbo provis on 
"of timber and f rewood come within the legitimate *o po of forest admin- 
' lslretion in Ind a but one of ts most impo tant duties will in future be 

* to increase tbe supply of cattle fodder particularly during seasons of drought 

* in the drier districts 

There have 1 ecn, undoubtedly, considerable difficulties in the pimcniii** to 
way of the Forest Department, and where, a9 in the case of p' 0 ' 01 n s Uo4 
Ajmere Merwaro, there 1 as been no hindrance to procuring land, 
the Department has shown its readiness to minister to the moro 
agricultural needs D9 well as to the growing of timber 

Nevertheless there is, I think, a great deal more that can be done, 
and what is chiefly needed is, to extend tbe action taken by the 
Jlfadras Government 

I should, in justice, say here that among the officers of the 
Forest Department there are many who recognise the importance 
of tbe objects to which bir D. Brandis roters, and who carry 
them out as far as they can Some such men I met during my 
tours ^ 

168 What prevents extended action is not any cheek from thooEenWe* 
Government of India, nor yet from the Forest Department, but MUodTa.fuou 
it is a financial check, and one which accordingly prevents Local 10 »» *sh<:bi 
G overnments from taking action The Forest Department is TtsflntncUi 11 
practically called upon to 6 how a large revenue, and is naturally th<*k 
proud of the profit it makes At the same time it is a notoriously 
undermanned Department, hut is unable to increase its staff 
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materially (as would be necessary were tbe more agricultural pur- 
poses closely followed), unless by showing a still larger mrplos to 
meet the expense of additional officers. So it lias come about that, 
in tbe majority of cases, the officers have turned their effoils 
mainly to producing large timber wherever they could, even though 
the circumstances of the " 1 eserved forests” would, in the wider 
sen'e of the good of tbe country ns a whole, have often adapted 
them better to other purposes than timber growing 

rarest™ or e 169 It is by no means the case that timber-growing will 
Wu#r«d<ptedto always be the purpose to which the forest is best suited naturally ,or 
ibSn , t?m?tN M the most desirable one when all considerations are taken into 
(rowing account. Areas have been taken op in the past, and the attempt 
hjs been made to grow on them timber for sale, whereas thebe 
areas were never fitted for such a purpose, but only for growing 
scrub-jungle and for providing grazing There are many such 
instances in the Madras Presi leticy. If the Forest Deparmeit is 
t«ld to conserve timber it will do it, and wherever it sees a chance 
'VI hat must come to he understood is, that forests may be so situated 
or naturally so adapted that timber growing may not always b a 
the main end to be sought, but that wbat the forester is accustomed 
to regard as ** accessories/’ such as small timber, firewood, grass, 
etc , should, m many ca«es, be the main consideration, and that for 
which the foiest should he worked In some of the Bombay 
forests, for example, the supply of twigs and leaves for the rab 
Pat system of making seed beds {tee Chapter VII, paragraph 131) 

may be the most useful aid to agriculture, and the growing of 
trees that may he pollarded would do much more good than sup- 
MtoMiAK plying tunhei At Mahim (Bombay) and Hospet (Madras) I 
° PP ° s ° saw cultivators lopping the trees around their own fluids, the twigs 
and leaves being utilised either for rab 01 else directly as manure for 
rice fields Nor were tbe trees ruthlessly destroy ed, for they were 
only lopped once in four years Stmilarlr, some tiees are most 
usefully grown for pollarding, the shoots he ng -used as props for 
plantains or betel vine At Mfihim I counted over 50 new shoots 
on a pollarded bhendt {Ribtscut) tree, and I was told that the 
number went somettmes up to 100 The shoots take three years 
to grow to a sufficient size, and tbe trees live for 4 0 years I could 
not help thinking it was much better for the trees to thus yield 
a triennial supply of shoots for 40 years, than that they should be 
left alone all the tunc m order to afiord at the close of it one single 
log of timber. 

Where such is the case, and seeing that in wet regions the 
rdb By stem has been proved to be the best for nee cultivation, 
it would frequently be very legitimate for the Fore«t Depart- 
ment t > work for the supply of rab instead of for timber The 
Forest Department have, in some instances, tried to undertake 
the provision of rdb, but tbe difficulty has been that tl ey feel com- 
pelled to cut it actoiding to rule, and then to stack and keep 
it, whereas the cultivators must have it fresh, and just when they 
want it, as well as at a not expensive rate 
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170 In demarcating ft “ reserved forest” it is tbo practice n«»mt.io« 
to ascertain register, nna pronto for the continuance of rights {’/*"" 1,1 
which lire fomd to be already existing over such areas But 
more than this is required It is not enough to satisfy existing 
rights, or to j rovide for the wants of tho j eople immediately 
around the reserved area, and then to say, “ Having done this, 

* we will now grow our timber ” What I maintain n, that, having 
marked of! the most suitable nnd more distant areas for limber- 
growing, the “reserved forests” which arc nearer cultivation 
should be worked more in the interests of the pconlo tl an has 
been the case m tho p3st, and that the fint consideration, and 
not the lait, should be bow the wants of tho agricultural com- 
munity gencrallj (who arc not fortunate enough to have acquired 
anj r ghtsl can bo bcEt met, and bow the benefits which tt o forest 
reservation confers may lc extended to as wide an area os possible 
To tli i8 there arc limits of distance beyond which firewood, etc , 
cannot be profitably carted, but my contention is, that the object 
to be kept in view should be to eeo hoio large a number of tho 
cultivating villages ran be provided for, not Koto few rnutl havo 
tbeir actual rights supplied W hen this is done, 1 havo not a 
word to say against the remainder of the forest being utilised 
Tor timber growing, for eale of fuel to towns, for letting out to 
graziers, etc , whichever bo possible and most remunerative * but 
these must come after, and not be/ore, tho agricultural needs of 
the country 

171 It is Tight that 1 Bhould here make an exception in x* c « p iuo 
favour of what has been done in Ajmere-Merwaro Tho re«ervcs 

here, which I bad the pleasure of visitug under Mr II C Hill a n«»'n- 
guidance, quite meet the ends which they should fulfil No 
attempt is made to grow lar„e timber (the soil, indeed, is quite 
unsuited to it) , l ut large qaantities of small wood and of fire- 
wood are j roduced, and a considerable nmount of grass is cut 
for fodder, whilst, even during my visit, the reserves bad, in a 
time of drought, been the means of saving a number of cattle 
belonging to the surrounding villages 

I am told that similar reserves may be found m different 
districts of the Punjab 

Ji the example of Ajm ere-M er warn were to be followed ex" 
tensively, much good would certainly result, but, as it is, tl ere i 8 
room for improvement, and my remarks made above hold good, 

I believe in general 

172 As to firewood, it is quite true as forest officers have of 
pointed out to mo, that the ptice of firewood must he regulated 

by the demand and that firewood cannot te sold at one rate to jorem- 
a town and at another to the cultivator, or elBe the latter will 
at onco re sell 1 is purchase at a profit But, what I think might 
well be adopted is the aystem by which the inhabitants of certain 
defined areas around a “reserved forest” might be allowed, on 
payment of a certain yearly sum, to take out an annual license 
to remove wbat wood they require for building, implements, and 
firewood, as also fodder, etc , provided these be for their domestic 

01 
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lisa only, and not for sale; also to graze (when grazing can ie 
provided) all cattle of which they are the bond fide owners This 
would get nd of any difficulty as regards the puce of firewood , 
and, inasmuch as the licenses would specify the particular blocks 
where the permission coold be exercised, and would be liable to 
be cancelled i£th« restrictions were exceeded, the control would 
he with the forest officer, who would determine tbe areas to be 
thus set off 

THa only difficulty would be m tbe case of those who bold 
lights of grazing, of removing firewood, etc, and who would 
hardly be willing to pay an annual sum when before they bad been 
frefc Tbia would, however, not apply everywhere, and where 
it did, the Tights would have to bd defined, ju«t as is done at 
present in tbe ease of " reserved forests/' 

173 I have epoken of tbe need of a larger staff of better- 
ocLrmiDDea trained men in the Forest Department to carry out tbe working 
of forests m an agricultural direction As the forests come more 
in contact with agriculture, so will there be need of greater 
supervision and moie official protection against fire and against 
unauthorised grazing, etc To take an example, in the Coorg 
forests there is only one European professunal officer over an 
area consisting of 248 square miles of “ reserved ” forests, aud 
601 square miles of "protected " forests 
Tbej'orett 174, But the Forest Department is fometimes called upon, 

inmti'i m's" t,iM or else attempts, to perform impossibilities When the need 
tof«r?om' eJ for serving agncultur&l ends bas been impressed upon them, 
import mi t as fcba officers have frequently been expected to produce out of 
the Bame forest large, medtum sized, and small timber, fire- 
wood, leaves, rob material, and grazing ail at once In 
Bombay the Forest Department bas decided that these varied 
wants can beat be met by a 40 years’ rotation This means 
(bat rab, for example, could in any one year be only token 
off one fortieth of the area, a very insufficient amount in many 
eases It is quite clear that cutting for rab must be done near 
cultivation, and that there must be regular working plane drawn 
up for it, the people being ollowed to cut the materia! themselves 
over allotted areas, worked, say, on a tlnee or four years' rotation, 
and payment to be by levy on tbe rice area cultivated, or on a 
village as a whole 

Agam, the agriculturists being under the "Revenue officials, 
there are not wanting instances where, owmg to the absence of 
a pioper understanding between these officials and those of the 
Forest Department, friction bas been caused upon the closing of 
the forests, or by tbe issue of orders to stop the lopping of trees 
for rdb 

Bamwcf 175 Thus, partly from the nature of ite action, of necessity n 
!v£l vSJu restricting one, but mainly from tbe obligations put upon it by the 
n« a t «ndit* Executive Government, ako from the impossibilities it baa been 
a or# ej ,^^4 perform, and lastly, from being greatly undermanned, tbe 
Forest Department has not been as popular m tho past as it might 
have been But I am sure that when it is fully recognised that 
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thorn arc other ends vrhicb tbo Torest Department should servo 
besides that oE growing timber and making a largo revenue out of 
the forests, the Department will readily carry these out to its best 
ability. 

Such an cod is that which I lnve indicated, the provision, for 
the agricultural community primarily, of facilities for obtaining 
what they require, nr, 6mall timber, wood for implements, 
firewood, leaves, grass, or, where possible, grazing No action 
would, l am sure, do more to render the Torest Department 
popular and its work one of wide-spreading benefit, could it be 
instructed to carry out 6uch objects us the above, and to bring 
these facilities to tho cultivators’ doors Such ft policy would be 
one of ftvtng, and not what the people have considered tho past 
policy, one of taling away The cultivators would then feel that tho 
forests were a real benefit to them, and possibly much unculturahle 
land w ould become clothed with trees and gra«s 

I cannot better conclude the consideration of this portion of my 
Report than hy giving the following extract from a Resolution 
of the Madras Government, issued in October 1U90, upon this 
subject *— 

Paragraph 21 — “ It i*, however, most necessary to correct the ir «oiotioii of 
“idea, which prevails somewhat widely, that as soon as a forest is oomom'i 
“ reserved, cattle and men are to be excluded, and it is to be worked Oototxrisoo 
“for the profit of Government rather than for the benefit of the 
*' people It cannot be too strongly affirmed that the chief object 
“ of the reserved forests throughout the greater part of the country 
“is the provision of pasture, small timber, fuel, and leaves for 
“ manure or Utter These are to bo worked us order to meet the 
“wants of the villagers m these respects, and are not to be con- 
“ verted into close preserves for the growth of large timber ” 

This important Resolution exactly expresses tbp opinions I had 
already formed and it is m the direction indicated that I think 
future policy should proceed 

176 I am aware that changes cannot be effected without tb« policy 0 i 
expenditure of money, and perhaps a diminished revenue may be UoT»nnn«nt 
the result, at least for a time But I have attempted to show that 
' 1 * sale oE timber may not 

country at large and 
* attended by increased 
revenue to the State from cultivated land It has also to be 
remembered that a very large portion of tbe revenue of the Forest 
Department is denvea from rieh grazing grounds which have 
been transferred to it from the Dand Revenue Department The 
Forest Department, in being a revenue earning one, starts with 
the following advantage in favour of its old policy as against 
tho one I recommend , that, if timber be sold, the return 
is an actual one, whereas if the plan I advocate be followed, tbe 
increase will be a pottntial one, it cannot bo directly translated 
into figures Nevertheless, 1 trust I Lave said enough to show that 
action in the direction of providing for agricultural wants and 
primarily S3 regards the supply of fuel, is inseparably bound up 

10 * 
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with the prosperity of the agricultural classes, and with the 
maintenance of the Land Revenue of the State. 

177. ^ext to the forests come the plantations which have been 
h#n& r«i w»y establish c 1 along- canal banks, lines of mlwny, and other selected 
Him* «« spot®, pnmmly for the eup{ ly of fuel to towns and railway®, 
and not with specn) agricultural intent As mentioned in 
paragraph 163, plantations have been made along the banks of 
canals in (he North-West Proving and the Punjab, and such 
towns ns Cawnpore, Agra, Rurkt, and Delhi are thereby supplied 
with fuel It was reported id 1889 that in the North West 
Provinces there were 36,037 acres of plantations along the banks 
of the Upper Gangfs, Lower Ganges, Agia, and Eastern Jumna 
Canals These are, however, under the control of the Irrigation 
Department, and not of the Forest Department, and no effort is 
made to create a local market for the wood , hence it all goes to the 
large towns, and the plantations are of little local agricultural ase 
In addition, the system of letting out gi izmg is by no means 
satisfactory , in many parts the cultivatois arrange among 
themselves, so that there is no competition for the privilege 
of grazing, and one man will thus purchase the right of 
grazing over an extensive area for a merely nominal sum, 
putting on as many cattle (including hts neighbours’) as he cau, 
and in turn receiving payment from those whose cattle he 
admits In other ca«es grazing is not allowed, but only the 

cutting ot grass If the working of these plantations were 
put under a forest officer they would pro! ably be better seen to 
Along the Cawnpore Canal the plantations are 40 feet deep, babul, 
item, ptpul , and other varieties of ficut , ahdk, stssu , and jarmau 
are the principal trees grown The native proprietors {zmvidaft) 
m the neighbourhood sometimes have plantations of their own, 
mostl} of dhak and b<*b«l wood , every three years they cut these 
over and send the wood into C awnpore. 

cb.n s » umi/< Changa JIanga is a large plantation of 10,000 acres situated 
along the North-Western Railway, and watered by the Bun Doab 
Canal, It was started in 2866, aud its object nas to provide fuel 
for the railway Shtsham (Dalbcrgta itstu) is the tree growu, and 
it is cut on a 16 yeais’ rotation I found, on enquiry, ttat the 
railway company takes the whole of the wood, although only sup- 
posed to have that which is above 2 inches in diameter 'ihe 
smaller wood, l to 2 inches in diameter, is rc-sold by (he railway 
company A large quantity of grass, mostly of a coarse nature, 
grows in (be plantation, and to tins I shall refer m the next chapter. 
But I would mention that, eo far ns I con) d see, the Changa Alanga 
* plantation does not eerveany agricultural end whatever, except 
within a very limited circle. I t simply supplies wood for the rail, 
way, instead of the latter burning coal Nearly the same remark 
may be applie l to the Shahdara plantation, near Lahore, established 
m 1866, and covering 2,254 acres The river is clo«e at hand, and 
the soil is moist m consequence ; tusu, ogam, is the wood grown. 
The original intention was to supply fuel for the railway, but now 
the whole of tbe wood goes to a contractor at Lahore, for use m the 
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town dr fuel. Occasionally a little grazing is allowed, but the 
forest officers arc evidently adverse to it. 

None of these plantations, accordingly, whether along canal Th*.« ri» n t» 
banhB or elsewhere, 6erve agricultural ends ns usefully as thoj aitufifr* 
might ho made to do, and improvement m the system of their egl,ur * I, * ,tt * 
working is pf 11 f* r f ■ ’,1 ■ , 11 ' * 411 i 

which, hke C . . .■ ‘ f . i . ■ 

benefit the ■ ■ ’ ■ . 

even to towns, a cerium amount oi tow-uuug is reiejscu winch 
might otherwise be burnt as fuel. 

178. More agricultural in purport than the foregoing is tbe ays. Atbar|co!tBM 
tem of Arboriculture, the spread of whtch has been pushed on with 
commendable energy, mainly by the Directors of Provincial Depart- 
ments ot Agriculture. Apart from a po«sible influence on climate, 
the p*ovi'ion of shade and shelter, und ultimately of timber and 
fuel, cannot hot be beneficial. If trees such iis the pratopit, the 
makva, and ihcjact-frutt tree, were grown, they would in time of 
famine he very useful in supplying the people as well as the cattle 
with food. The fruit of the babul, for example, is a very good food 
for cattle. 


It is very desirable to encourago the planting of trees by private 
individuals, and to bold out inducements for the doing of this. The 
feeling of possession, ns instanced in tbeca e e of a man digging his 
own well, is one that aots as a strong incentive to agricultural im- 
provement, and it ehoald be fostered in every way.^ In Prince w 0 ~i ro *ia* 
Edward's Island “arbor societies” are formed with objects similar la AttW,w ‘ 
to the above, and m several States of America special inducements 
are held oat for the taking np of land for the purpose of growing 
tiees* 

,r ~ «* — *1.0 — 1 i—on t “ T"-- »* - was introduced •* Top* mi* 

I s to be allowed 

■ " ’ . • / plantations on 

it But the rule was, unfortuuately, rendered inoperative, for if 
another man wanted to prow crops on the particular area he got 
the preference, and so the rule really was never made use of. I 
consider that ■ ' ’ ' ’ 

the North-Wt ■ ■ " ' 

In 1888-89, » , *. 1 

on Arboriculture, and the receipts amounted to Tit 47,984 In the 
Central Provinces, during the same year, 29,000 trees were planted. 

But in Bengal and m Bombay liHle has le a n done. In a part of 
the country where, as in the North-West Prownces, the forests are 
confined to the hills, and wood and shelter are notoriously deficient, 
it is of the greatest importance to show the benefit which the plant- 
ing of trees along roadsides may confer Catuanna is a tree well 
suited to sandy lands, and the growing of it in parts of Madras nas 
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been very snceessfnl. In the Native State of Kapartbala I noticed 
that plantations o£ itsttt and other trees had been made on bare 
places around the town of Kapurthala, wherevev possible. The 


which had been planted by t * 
just off the roadside. 


u me otaie, 

' ! ’ T 


us uu eutouiuge- 


trotfeiiMsa to It is well, however, that I should here interpose a Caution as to 
foMiiUsui 86 the undesirability of planting trees, more especially babul, close 
to the edges o£ cultivated fields, at least where cold-season (rail 
crops are grown. The roots of the trees run out in search of moia 
tore and nourishment, and thus deprive the crop of ei>cb, especially 
the former. I have seen nnmerons instances of a rah crop being 
damaged m this way; with raioy-6easoo ( khanf ) crops and where 
there is abundant rainfall, it does not, however, matter. 

ntnt 9 daf 179. But, after all, and even were the existing “reserved 
•"nnT6, D, * ,a forests" to be devoted, where possible, more to agricultural ends, 
there would not be enough reserved areas to meet the demand. 
The “reserved forests” can only serve a certain circumscribed 
area, and there must yet remain, especially m the North West 
Provinces, large tracts where trees, much Jess fore»ts, are almost 
unknown. It is in 6uch districts, untouched by forests, that the 
endeavour must be made to create *' reserves.” It is hardly neces> 
sary to say much m proof of the above, the fact is almost univer. 
sa ^y admitted. The following instances, gathered in the course of 
wZ 7 0 re * my tour, may, however, be usefully given, as showing the scarcity 
o£ firewood, and that the price of it is more than the cultivators 
can afford to pay ju order to replace cow-dung by wood for fuel 


North w«t » At Cewnpcre the price of firewood >9 4 annas per maned (SO lb*.) or 1 i n pee 
Pionnce. for a little more than 300 lba , whereas 109 pieces pf son dried cow-dung cakes 
(iratheS) only cost 2 annas, or 1 rapes for a whole cartload, weighing soma 
700 lb* , about three cartloads going to the ton 
At Gorki, which is supplied from the canal plantations, firewood costs St 22 
tor 300 roasnds, making the price 3| annas a maaod, or xnaoh the same as at 
Cawnpore. 

Pnnlit., Ferozepore is very badly off for firewood, especially along the riverside 

tract* The land here wants a lot of man are, ana the people are well aware of 
this, bat Cave little to »pare Owing to their being obliged tobnro it for fee) 

. In the Deccan, end m the Southern illahratia conn fry, wood /or implements 



inasmuch 
8 annas 
ng cakes 


Abmedabnd also is badly otf m tins respect , toe maund here is only 40 lbs , 
and I rupee will purchase only 4 maande of firewood, or 160 lbs. 
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At M»hlm Erewood bis to bo fetchad from the forest { ibis implies a three 
day* journey there end beck , tbe cost for a small cartload is 8 anoa* 

The cost at Belgium is Its 2 to Ss 3 a cartload, bat it has to be fetched 
from a distance of eight miles off 

Even at ilercara, where the Coorg forests aro not far off, firewood costs Its 3 Coor * 
a cartload , and at IIun»ur, the depit of the Coorg forests, the cbsrge is Ss 3 
per ton It has however, to bo carted 18 miles, at a cost of 11 annas a ton 
mire, before it can be of any uw to the cultivators 

A cartload of 1 000 lbs. of firewood costs Us 2) at Bhij»H, and at Madura M,d " 
a bandy load (three to the ton) cells for JSs. Ho Its 5, bat it Las to bo brooght 
same 20 miles. 

Mr Benson, writing about Bellary, » s ys • — 

“The supply of cattle manors is small, except in a few places, owing to the 
•' scare ty of wood far foe! Ono of the greatest wants ot the district agrienl* 

* tnrally is » better fnel aapply, and this ia an object which is worthy of the 
" most careful attention “ 

Mr Nicholson aays of Ifartir — 

“ 'ci-n-n * — m 4 3 ' -* -’sating of hedges and 
•■«• . ••• banding timber is 

1 »■■■■<.. ■ illacht firewood costa 

i *.•»■, % • ■ ■ . . s being 10 and 12 


Mr. Basn writes thus of Cbota Nagpor — 

“ Tho man of tbe people are too poor to bay faeL No improvement under Cents) 
“the head of bnrning dung will take place until fuel is rendered cheap and 
‘•accessible Theroareno fuel reserves belonging either to Government or 
“individuals Around Uanchi firewood is soareo and jungles inaccessible” 

I could multiply these by a great many other instances which I 
have met with myself, or which I havecollected In Chapter VII, 
paragraph 123, I have already shown that wherever wood is suffi- 
ciently plentiful it and not dung is the general fuel, and that 
manure being thus set free for the land, the cultivation has bene- 
fited immensely, such instances are Nadiad, Hospet, Avenasln 
(Coimbatore), Hoshiarpur, Multan, and many others 

As affording a contrast to the remark made above by Mr, 

Benson on the scarcity of wood in Bellary another quotation from 
that gentleman, when speaking of Cnddapab, will illustrate my 
point well 

“The abundance of fuel in the ne ghhoarhood prevents the nse of brattles 
“extensively for fuel, bo that the toil receives a good deal of what is removed 
" from it by the crops raised 

180. Having instanced sufficiently tho need of more firewood '» 
for agricultural purposes, I must now express my concurrence ewt”noi 7 1 
with tho views that have been expressed both by Governments F(£d C .f a£ 
and by individuals, that the way in which the supply ot wood to •"’** 
agriculture can he best increased is by the creation of new en- 
closures of land for tho purpose of growing wood, scrub, jungle, 
nnd grass Such enclosures aro now denominated “ 1 uel and 
Fodder Reserves ” 

I shall indicate briefly what has been done in this direction, and 
then try to point out m what way extension or modification of the 
system is called for. 
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Opinion* The establishment of 11 Fuel and Fodder Reserves ” was adva- 

in lawBf oated successively bv Sir D Brandis m 1875, by the Famine Com* 
mission m 1879, and by the Government of India xa 1883, acting 
upon the recommendations of the Famine Commission (see para- 
graph 163), 

8w&Sw»Td Sir Edward Buck, when an officer m the North-West Provinces, 
Bock warmly advocated the establishment of these “ reserves/’ and to 

him is mamly due the initiation of experiments on their formation 
over ravine lands and salty land (war) plains in the North-West 
Provinces (tee paragraph 75). 

mi s d Fuller Mr J. B Fuller, writing on the subject in 1887, rajs — 

" Tbe desirability, in the interests of the people of establishing feel *nd 
. “fodder moms u adrni ted on all hands 

inoieiten* More recently (October 1890) the Madras Government is- 
oet ueo sued the important Resolution on the policy of their Forest 
Oepirtment, to which reference was tu 2 de in paragraph 176, 
md fiom which t will now further quote* — 

Para 6 — “ The question of the pro\i«ion of fael is hardly 
* less important than that of pasfme In many parts of 
“ the Presidency the supply of firewood is so scanty that 
‘‘the people suffer considerable inconvenience and discomfort 
“But this is not the worst , wood being dear, the dung of 
' cattle is used in its place, and the soil is thus deprived of the 
‘‘manure of which it stands in such urgent need Any 
•*m°asures, therefore, which tend to improve the supfly and 
*‘ lower tbe price of firewood would be of immense advantage 
« to the cause of agriculture in this country." 

Para, 7.-—“ For the reasons set forth in tbe preceding 
<* paragraph, His Excellency m Council is of opinion that the 
.‘establish meat of fuel and fodder reserves is most desirable 
«' in the interests of the cultivating classes ’* 

Para 24 — “ Further, the Government advocates, if the area 
“'ilre'uly taken up is not enough to furnish the estimated 
“ requirements in firewood, leaves and small timber, and to 
«’ afford grazing for all cattle necessary for agricultural or 
»' domestic purposes, more land should, if possible be brought 
under management, and the natural jungle giowth should he 
<* supplemented by plantations cieated lor the purpose of fuel 
/ supply.” 

In the above extracts is contained the acknowledgment that 
tbe supply of firewood is still very deficient, and that existing 
resources are not enough, but that new reserves will have to 
be creetid. 

• Fou»n<$ 181 We will now see what steps have been taken m this 

direction Btnce Sir D BrandiB and tbe Madras Government 
*”* ua moved in the matter, and since the Government of India 
proceeded to act upon the recommendations of the Famine 
Commission, 

f» H font, Tha nrhest *' Fuel and Foddtr Be serve, in tbe strict sense, that I can 
s ‘"‘ 1 Gud mentioned Is tta Patn fores', near FutU liorlVMVest Provinces 
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Ifteeiutf for creating Tuesh u ILurvet ” 

Thu pluBlutton Tti began in 1671, fire blocks, compr sing in ell SO acres, 
Wine demarcated end tree*, mostly #*««. being planted end watered hr e 
. . - » ^ - r. i — in 1861 that 

. , ■ . cowry to keep out 

, ■ • block* admitting 

for the protection 

. , ■ d was agricultural 

in intent 

The foretts of Ajmer* Merwars although of large oitont and under the Ajw 
Forest Adm mstrstion, are really “Fuel and lodder Deserves on a large Men 
aeale 1 hare shown how the Goverwnett of India were able to deal with 
them sir* ght away, having a direct control over them A* I have said, 
they more nearly approach to my idea of what “ agricultural forest* ^ 


control This is quite true hot when I see w\ at has been done, as I shall 
tell later, in taking up land at t tswah, Jhau*i Aligarl , and Cawnpore as 
well as in the plantations of Shat dara, Changa Manga, ani along canal 
hanks 1 cannot think the difficulties ms irmonntable , and if the Forest 
Department had been more al ve to agricultural needs aid less annon* to 
alow large ficaneial re‘urns more mglt hare been done in formu g o*her 
“Feel and Fodder reserves 1 ke Ajmere Merwara. 

Sir D Brandis started the Ajmere reserves in 1873 br taking np and 
protecting the then hare bills lying aronnd one side of the valley, where 
the town of Ajmere is The hills on the other side were left as they were, 
and were not included in the operation* but were left free for whatever 
grating or cutting of wood they could aupply 

The village* included in the reserved part were handed over to tl e 
Forest Department^ ^wl o allowed the v llagere to cut and remove gra** 


clothing tl emselves with «mall tree* and scrub, while grass sprung np in 
abundance 

In 1881 Sir D Brandis wrote in reference to them — In all except the 
“ most arid tracts mere protection, aided by sowing and planti g 

" in suitable places, will gradually clothe grounds with trees and ehrnbs 

I visited the reserves around Ajmere and I found them to be as bad been 
- 1 1 • - ' ith tree* 

■ ■ ■ m t» barren 

■ ■ a ind no one 

w enclosire 

, i a , - • ere hula 

■ ■ - s as helped 

■ ■ ' :as tins 

The principal trees are txzg Aut, an getstus and babul, and a considerable 
sale of dried and dead euphorbia bushes is also effected 

The work of protection has not been coaGoed to tho hill* around Ajmere 
known as tie* Nagpahar forests hut another hill elope uenr the town and 
called the * JUohwa bir has been taken in I kewise Here the soil is 
thinner and more *tony than ever, aid it seem* a wonder that anrtbing 
whatever will g ow on it let, although little grazing can be afforded^ 
a good quantity of ^rass is cut, and tnyphut and babul trees grow very 
fairly 
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From' Ajmere J went to tea tbe "'Chang reserve,” Brother crae forming 

? irt of the A) mere -Marwara forests, and about six rnilea 'from Bn war. 

bis was began in 1875, and comprises 3,000 acres. Hero, again, the 
contrast between the protected hill* and the unprotected ones was most 
marked A great deal of firewood >n cat by contract, and carted to Biawar, 
2, 400 camel loads (480 lbs each) and C.572 head-loads of small fuel, coming 
from the * reserve" m the course of the year 1883 89 No attempt js made 
to grow large timber, bat m the belter parts neem seed is djbh/ed, and 
this tiee does vary well Reproduction goes on very eatisfact rily indeed, 
and protection from fire and trespass ts well maintained The grass is, as a 
rule, ent and removed, but tbe forests, in time ol drought, are thrown open 
to grazing 

Similar “reserves," which I bad no time to visit, lie nearer Afenvara. 
The whole area comprised m tbe Ajmere-Merwara forests is 89,264 acres 
InJ6S9 0Onx areas of village lands, 4,395 acres in all, were voluntarily 
made over by the people to tbe Forest Department for management by 
them, and were conslltuted “ village reserves” To show the value of the 
Ajmere-llerwara forests, it may be said that, in 1839-90, owing to failure 
of rain and scarcity of fodder, neatly all tb* reserved area was thrown 
open to grazing daring part of the year, and no less than 14 684 head 
of cattle were allowed in The fire lines (dividing the “reserves" into 
isolated blocks for preventing tbe spread of accidental fires) are burned by the 
people m return for the gta«s removed 

I have mentioned the case of tbe Ajmere-Merwara forests 
rather at length, as it is the best example of what should be tried 
elsewhere The financial result at the present time shows that 
expenses have just been met, but, to my mind, tbe good that has 
been done, hut which cannot be actually translated into figures, 
represents a very consideiable surplus The mere supply, to an 
agricultural district such as this, of wood to replace dung as fuel 
must be highly beneficial, and would be even more bo did not 
Aj mere labour uuder the difficulty of a very uncertain aDd often 
failing rainfall. 

My other instances of Government experiments must be drawn 
from those on ravine and salty (utar) land, for I have already 
spoken of canal plantations and others, such as Sbahdara and 
Changt Manga, and have shown that their ends are not, in the 
main, agricultural ones. Even ravine and usar lands I have 
previously fully dealt with in Chapter V, paragraphs 70 — 76, and 
need say little more about them now. 

Etawab, Jhansi, Cawnpore, and Awa are the chief places where 
tree-planting has been tried to any considerable extent, for on the 
utar land at Aligarh it has only been done on quite a email scale, 
and the efforts have been confined mainly to grass and crop-grow- 
ing. I may here point out the financial success attending the 
enclosure of ravine land at Etawah. 


irrigation, a osefnl “fuel and fodder reserve" was formed out ol what had 
been simply waste load The “ reserve " now brings in an annual Income of 
lit 1,100, and the reminders, navet having parted with tbe land, take care to 
keep the proceeds too. New, had Government done what it might hare done 
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and bought the land oalnglt, the eentinnanre o! lie ' reserve’ might Iikto 
been wared and the income also A* it it, the care ot the ** reserve re prneli 
rally in the hands ot tl e Collector ot the district for the time but g , he tn»y 
uVe an interest m it as Hr Fisler (who originated It) and Mr Alexindrr 
this ausces'or) haTe, hot ahould be col happen to do 10, the entire good may 
be destroyed 

Tins instance eIiowb, however, how ranch may, with care, result 
from an expenditure of Jit *G00 only. Similar ravines to tlio«e at 
it a wah extend along both banks of the Ganges nnd Jumna, nml 
what has been done at Etawah might be followed elsewhere, with 
great advantage to a Province so destitute of wood as the North- 
West Provinces are. 

In regard to ravine and salty (mar) land, a careful investiga- ni»in«»Bd «,«- 
tion was made iu 1883 in the Doab district of the North W cst 
Provinces, by Messrs W J. W llson and Darrab, when it was 
ascertained that itsar laud could be had in abundance, also that 
there was a certain amount of ravino land available for “ fuol nnl 
fodder rese“ ** *' “ - - • * — f 1 *■ ' which would 

come well ■ ( . as the price 

ofpurchaM, •, • . , - ■ i 4 \fter making 

calculations, which were purposely put more unfavourably to the 
scheme than was necessary, Messrs. Wilson and Darrah concluded 
then Report by saying . — 

“ On the whole it appears probabls that plantations in the mines will vield 
“a very considerable profit, and with utar, too both grass and trees will pay 
“expenses " 

It wa* pointed out that, while doubtful whether any effect 
would be produced on the climate, it was certain that erosion of 
the soil would be prevented in ravines, and that a layer of humus 
would be accumulated on mar 6oil, whilst in times of drought the 
loppings of the trees would be of great value, Ihe Report 
Bays — 

'* The financial lors if it ocenra at all will be triQ ng and the advantages 
' of protection of land from erosion and protection of cattle., m drought, would 
* well warrant the expenditure 


That the opinion formed was a correct one is exemplified by the 
result of the Etawah enclosure 

Of the success which may be achieved by growing trees on salty 
land, the instance of theThagwarafaJ«i/,in the Kapurthala State, 
given in Chapter V, paragraph 75, affords proofs 


1 were not fit for cnltiva- 
■ a salts (£afar) tisar land 
■ « here capitally supplying 


CW »nd»t 
K»pnrtbal» 


Tho growing of dhdL ought certainly to be much more exten- 
sively tried on utar land, especially seeing what quantit es of such 
land there are in the North West Provinces alone The erpeuments 
made up to now on a*ar land have been directed mainly to enclosing 
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The repo-* «*» » — *~* - '» — ' 

of “much 
“ fiaSvl rese 
quarters of ■ 

of babul plantations, or to tale up 


i — ; J 1. t - jggg 37 spent, 

■ oeotly fitted for 

mission of three* 
L to the extension 

land for it 


Such villages are some near Ahmedabad, Nasick, and Poona. 

In Mysore I observed large stretches of lind between the towns of 
Mysore and Hnnsnr which were not cultivated, but on which large amounts 
of firewood might be grown In the centre of Mysore, near Arsiken and 
Enssan, are large tracts that might be enclosed and made into " fuel and 
fodder reserves “ 

M trwfisoa (e) The vast range of salty (mar) plains and patches in the North-West 
Provinces has been mentioned (see paragraph 181). Others occur m the Punjab, 
the Deccan, the Southern Mahratta country, parts of Madras, and elsewhere 
Between Delhi and Rewari is salty land on which the tamarisk bush grows 
well 

U) Ravine knd (£) The ravmes along both bonks of the Ganges and Jamoa rivers have been 
referred to [see paragraph 181) 

Sir Edward Bock, m a noto on the Mnttra Settlement, speaks of the 
feasibility of introducing "fael and fodder reserves" along the Jumna 
Valley tracts, and po>nts out that the experiments made at Ajwere and 
elsewhere “prove that under proper management largo areas will he available 
" lot tteea and grazing which are not susceptible to ordinary cultivation " 

Ravine land occurs largely at Barbara, near Jlirzapur, North* West Provinces, 
(»j of (e) The Administration Reports of the Central Provinces speak of there 
•VtolS 4 r#l1 * being always areas for brushwood on banks, beds of streams, etc. 

The Bomba? Agricultural Department Report for 1888 89 regrets the great 
opportunity which was lost in not semiring stretches between Hnbh and Gadag, 
along the eontbern Mubra'ta Railway, and on which babul grows splendidly. 

The Bengal Agricultural Department Report for 1889 90 says that it had 
been ascertained that along the Assam-Bebar, the Tirboot extension, and the 
new Cbitt»gong-As8am lines “fuel and fodder reserves *' ceold be made 
(/j Ltniofdrj CO It is quite certain that there are many stretches of dry cultivation where 
enltlrsUon ’ crops are taken only occasionally, it may be once in throe or four, or even once 
only m six years, but which could be much better utilised by turning them into 
" fuel and fodder reserves. ’ 

About 1,400 acres of such land exists at Mdbim (Bombay), and is not 
worth 1 anna an acre for rent. 

At Avenasbi ( Coimbatore) is also a lot of dry land, assessed at 1 rupee per 
acre, which might grow trees well. This is also the caaa in Cuddapah 

In parts of the Deccan, where wood for implements is very scarce, the grow* 
mg of wood, even if not directly remunerative, would be a great boon to th« 
cultivators. 

" " ■ ‘ 1 ’ ' ' ** * * ’ 1 be good if Govern* 

■ . ‘ ■ ■ certain villages, on 

■ ■ * s on roads running 

Uiruuyu tu 

■ ' Mr, Oranne* 

■ t nt. In June 

, ‘ 1 ■ ■ seeds put m 

■ ■ *ver, the otter 

■ ■ between the 

i of my visit, 

■ ■ »t plants were 

• 1 ■ crops grown 

It is very clear, from the instances I have given, that there is 
o good deal of land on which “ fuel and fodder reserves" might 
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bo formed, and if only systematic enquiry bo male it will revolt 
m showing, as Mrs«n W il«on and Hurrah's experiment in the 
Norlh-INcst Provinces did, that thero 19 very much more land • 

available than has been elated. 

In almost every district there arc un cul 1 1 va led spot b among’ exist- 
ing cultivation which would grow lalnl or similar wood per- 
fectly well Although it maj not pay Government to take up 
these plots, yet, if the example of tree growing were set, encourage- 
ment would be given to native proprietors {temndart) and 
others to adopt the plan al«o. 

187 Having dealt with the difficulty of finding land, the n w to*cq<iir* 
second one, that of how to acquire it, must he taken i * n<1 

According to the ownership and tho terms under which land is 
held, so will the procedure to he adopted vary. 

Where waste land, ns m Madras, is the property of Government h 0 dim«iij 
there is no difficulty whatever, and, as we have seen, under the 
term “wasteland” is included much land, finch as the beds of , “ <L 
tnuhs, etc , which ib not available in other Presidencies The 
matter for regret is, that, with the exception of Madras, nnd 
possibly the Central Provinces also, the amoant of waste land etill 
left is very small, hut where there is any, and so placed ns to be 
of probable benefit to the people if it were turned into a “fuel and 
fodder reserve,” 6uch hod should be thus converted 
There is one provision I should like to sec made, tif, that n,„mtionef 
when trees are grown on wasteland, such as the bed of tanks JI5fcKJr»t?, 
and streams, etc, the wood should be devoted primarily to the rot local o«» 
use of the people around and that the trees should not, ns is 
at present the case be periodically cut down eit bloc and be sold 
by anctiou to the hlgl est bidder, often being taken far away from 
the district A period then elapses until the fresh trees that 
spring up are ready again to be cut These plantations (they are 
mostly ol babul ) should be kept for the wants of the district where 
they grow, becoming thus reaHy “ village plantations/' and they 
should not he cot down in one mass The natural reproduction 
should al«o be meantime looked after 

1B8. Next comes tho vexed matter of the “ village waste,” and T h« ,m, K » 
whether it should be taken up by the Forest Department and U 

worked for the people's benefit This conld not be done without, 
for a time at least, keeping the cattle 08 and excluding the people 
from any u^e of the land, until the “ reserve " was fairly estab- Thl , nnt 
lished Where the “waste" actually belongs to the people, it is, 

* I must say, a doubtful policy to interfere with the people s time- 
honoured rights, and they can hardly be excluded from them 
without considerable friction being caused, which it is well to avoid. 

At the same time, as 1 shall show m the next chapter, the value 
of the “ village wash *’ * ’ * ' ’ ’ 

whether it 13 not prot . 1 1 

as feeding area9 the " » 

out of ten, and servo little purpose beyond that of providing stand- 
ing room and exercise ground for half*starved herds Never- 
theless, it would he very nsky to interfere with prescriptive rights 
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and, if it is possible, it is better to avoid dealing with the village 
waste. ” What may, however, be hoped for is, that in the more 
. advanced parts the people, jfter seeing the good which ‘'reserves ” 

h ive effected in other parte, will enclose it, or a part of it, on their 
own account lliat there is hope of this being done is exemplified 
by the instances of Etawab, Ajmere, and Kapurthala, already 
recorded In these cases land lelonging to private individuals and 
villages was voluntarily banded over to be worked by Government 
ae « fuel and fodder reserves” {see paragraphs 178 and 181;. 

»hVJ b * The one case in which “ village waste” might be directly 

tion oi Tiiisg* dealt with is where the amount of waste land is manifestly 
?«*»*"• m excess of the requirements of the villages. Tins occurs fre- 

quently in the Central Provinces, and also in parts of the Punjab 
The difficulty of taking up waste belonging to a village is, that 
only that particular village could share in the privileges, whereas 
if the land be Government land, or be acquired by purchase, it 
would be available for as many villages as it could serve. Again, 
the existence of rights m an enclosed area may hamper future 
action, aud reader the dealing with these rights a matter of 
difficulty. 

Pa the other band, it may often be the case that, m order to be 
of any use to the villages as supplies of fuel, "these reserves" will 
have to be near the villages, and in maDy parts, therefore, the only 
way to establish them will be to appropriate portions of existing 
village wastes or commons. 

“vuuirt 189 The suggestion to form "village forests,” which should 

' include the village graztng grounds and be protected and managed 

fu.mputo by the people themselves, was made by Sir 1) Brandts, but the 

ersat* ibem efforts to establish them hare successively failed, la the Indian 

Forest Act (1878), a chapter (Chapter III) was inserted to provide 
JodUn Fowl £ 0J assigning of the rights of Government to or over any land 
constituted ‘‘areserved forest” and for callmg it a " village forest, 5 * 
This chapter has, however, been quite inoperative, owing, I am 

' ' * ' ‘ r 1 1 * adverse rights, and 

■ ■ ■ the private rights 

, « • Often, for instance, 

there may ‘be 'several eetnmdars, aud thus several people to settle 
wftY». A-nyWfT, wc, “ vAU&e. fiwe&fc*." ba.ve been taken, up ut as&vgu&4 
under this chapter, which is accordingly a dead letter 
u 0 i R«en»» In I8S6 au attempt was made to amend the Land Revenue law 
j»» oi Punjab 0 £ tte Pun-jab, by inserting a fresh chapter (Chapter VIII) to read 
as follows — i 

" If tha majority of the landowners desire, or the Local Government con* 
"eiders it ejpoJieoc, that part o! tha common waste land* of an esthto be 
«* managed for tha production of timber, fuel, or fodder, the Local Government 
•'may proclaim that any part not exceeding one-fifth shall bo *o managed " 

Expressions of opinion were invited on this suggestion, and, 
i ’ 1 . ■’ " ~ to as to the value of such a 

it was felt that there would 
1- „ ' ■ i compulsorily dealing with 

the village waste. The introducer of the Bill, the Honourable 



1 tUagt Fore tit. 


161 


Colonel Davies, on bringing it before tbe Viceregal Council in 
July 1886, $aid. — 

■ There can be little doubt that a power of thu kind is very muck wanted 
** in the interests of both the State and the people , and from my own ex* 

* pcnence, 1 think I may confidently state that in many parts of the Punish • 

“the intervention of Gorernment to bring about the results aimed at by tun 
“ chapter will be welcomed by the people ’ 

Tbe Secretary of State, however, on tbe matter being referred 
to him m November 18SG, considered Chapter VIII ns an innova* 
tion, and that interference in the internal affairs of villages might 
possibly be distastefnl to the communities concerned, bo he expressed 
the hop° that the reply would bo very carefully considered. 

The subject was thereupon dropped for the time 

The Madras Government, in their Resolution of October 1890, KUdru iteioin 
already alluded to, discussed this matter and the various efforts ,l0 “ 01 041 1690 
which had been tried Their opinions were expressed as follows — 

Para S3 — “ The Madras Government now (October 1890) is o£ 

“ opinion that the idea of village forests must be altogether aban* 

•* doned, that it is desirable to have the sources of fuel and fodder 
** Bupply under Government control, and to have the reserves in 
«* fairly large blocks*' 1 

It is a mistake, I think, to assign any rights to a village com- »n<j 

mumty, and to have village forests managed by the community ««« cou 
uncontrolled The tendency of ou- * L ' L ir<w«»» 1 

considerable extent, been to breat • 
now for the most part they are 

communities "What is wanted is, while retaining control over 
these forests, to work them for the people’s interests 

190 Short of actually purchasing land outright, there is a proton io 
provision in force m malgutart tracts, such as the Central Prov- Pr c0 T n 
inces, by which tbe proprietor ( malguzar ) may be called upon to Oouommoo 
use excess waste land for the common good 

In the Settlement of tbe Central Provinces it was stipulated cmtrti pro* 
that the rights of ownership to forest land would be subject to lac *' 
restrictions in the interests of the village communities, and of the 
country as a whole Tenants were to retain their customary rights 
of “ user , 11 and Government had the power of prescribing rules to 
prevent reckless clearing of land and sale of all the timber. 

In the Central Provinces Administration Report for 1887-88 it 
is said* — " The increasing value of jungle produce leads tnalguzatt 
“ to advance claims of exclusive right to the use of village wa«tes 
“ and forests, and they sometimes cut down and sell all the timber 
“ of their village This is opposed to the principles of malgvzan 

“ i 


Such a provision is, m effect, — 
and the extension of it to other 
ployed for the purpose of prese 
In Bengal and other ztmmdatt 1 


Eitenri*i t>f 
*aeh prorlaloa 
ie* rib • 
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be passed to lay the obligation on the proprietor to grow firewood, 
and to preserve these supplies for the common good 

The shortest and probably the best way, however, jn temadan 
tracts is for Government to step in and buy the land outright 

L»n>j a«<j«u!i 191 It is a question, I believe, whether a simple ruling of 
two Act. section 6 of the li3nd Acquisition Act could be taken to include 
the formation of areas for“ruel and fodder reserves ” or whether the 
Act would have to be amended so as to include the formation of 
these This Is a point I can express no opinion npon, except that 
it is very desirable that Government should be able to purchase 
land with this object m view. The amount of Government waste 
land, thoagh. sufficient perhaps m Madras, is, for the most part, 
manifestly deficient elsewhere, and the acquisition of fresh land is 
undoubtedly called for in order to supply the proper amount of fuel 
required. 

The worv of 192. I am far from advocating the covering of the country all 
»2rt?»iS5* once with village forests Whatever is done must he done care- 
fnduBiJj fully, and at first experimentally , oven where a large area of land is 
available, it may be better to take up only a portion at first and to 
extend it if successful But the plan should be given, what it has 
not yet had, a fair trial. 

Enqnirf if By enquiry alone can it be ascertained whether there ate any 

cm t» in purchasable areas, and whether they would be suited for the pur* 
•uiuUo poses contemplated No general rule for purchase can be laid down, 
all depends upon where aad what the land is, and what it costs 

xttimiutf 193 Where land has to be purchased it is recognised 

dqV that, as soon aa this fact is known, absurdly high prioes are asked, 

L “* although the land may be bringing m next to nothing. 

The estimate of the North West Provinces Government was, 
that, so long as laud did not cost above R* 30,000 for 10 square 
miles or a little above R». 3 an acre, it would pay to buy it, and, 
aa has been stated, when Messrs Wtlsm a d Darrah came to 
enquire, they found far more land available and purchasable within 
the price fixed than had been expected Further, they found that 
the financial prospects were fair even after making calculations 
unfavourable to the scheme The estimate of cost, it should b© 
said, included, that of fencing with stone uprights and barbed wire. 

In the North'-W eat Provinces there is almost any quantity of 
salty land (utar) available, but its frequent occurrence amidst 
cultivated land adds to the oost of purchasing blocks which include 
cultivation, and to the expense of enclosure which would then be 
necessary. Still, there arc many tracts which are entirely usar 
land 

In the Central Provinces Government is generally able to 
purchase uncullurable land at 1 rupee per acre, and oulturable 
though uncultivated land at lis 2 per acr*, so that here, where 
cultivation has not as yet pressed on the land, the problem of 
obtaining land for “ fuel and fodder reserves ” is not a difficult one 
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That land could Le taken up at this rate and worked profitably 
there can bo little doubt, judging; from tho experiments in the 
North-West Provinces, where the purchase price was Jls. S an acre. 

194 Some practical details may now he mentioned m the work- ^5otkin?oV U 
ing of those “fuel and fodder reserves "which will have to bo created, fodder 

either by the tahtng in of waste land or by the purchase of fresh' Wf "* 
land 

The area to be taken up should not bo too small; a minimum of 8ii«ot»rr» 

100 acres, or possibly 200 acres, should be fixed, unless there are 
a number of small blocks close to one another, for which ono and 
the same supervision would suffice There is not, I think, need of 
permanent enclosure or fencing, and guards (cAetciidarj) should »“• 
suffice for the purpose. Even should a stray animal find its way in 
occasionally, the harm done will not be great, and the owner would 
he liable to have his privileges forfeited if tho act were repeated. 

Even if enclosnro were found necessary it would be quite 
feasible to enclose a portion at a time, and by growing a live hedge 
behind the protection of a barbed-wire fence, the latter could bo 
moved on as the hedge became established. In this way successive 
areas of 20 ae-es at a time might be taken up, until the whole 
“ reserve" was formed. It is only where small blocks occur in tho 
midst of cultivation that the necessity of fencing is likely to arise, 
and then a small mound and ditch will answer best, unless it bo 
where thorn, babul, cactus, prickly pear, aloe, euphorbia, or other 
hedge material will grow readily. 

Aloe hedges and earth walls occur near Mysore; bIodo walls are 
used in the Deccan, at Dumraon a hedge of euphorbia enclosing 16 mouit*. 
acres of land took three to four years to establish itself properly, 
and the cost of throwing up an embankment all round the area, and 
planting the hedge was lit 53 only. 

At Gursikran, near Aligarh, 718 acres of salty land (usar) are 
enclosed merely by a small ditch and low mound, and the cattle do 
not get in at all Mr. W. B Hudson gave me particulars of some 
enclosing which he h.d done. He made a ditch with sloping sides 
6 feet wide at tho top and 2 feel at the bottom, tue earth being 
tUiowo. up to fata a bank on the, tap face of wh\ch thorn planted 
The whole co°t was Zt 5 per 100 yards, or H» 88 per mile In 
Messrs Wilson and Darrah's expmments Btone uprights and 
barbed-wire were used and the co*t was 1 rupee per 9 feet 
(lit. 587 per nnle), or as much as R». 6 6 per acre for enclosing a 
block of 200 acres extent Major Wingate at Mian Mir, Kohat, 
and other places, h33, however, carried out ditching, banking, 
and hedging at much lower rates than those stated in the Report 
of Messrs Wilson and Darrah 

■i" — 1 ' 1 * was necessary 

fuel and fodder 
t, I think, be 
* 2J per month 

11 i 


each. 
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The privileges c£ using the *' reserves f> should be exercised in 
the way I have indicated befo-' ~ 1 — **-* -* .- - 
license on payment of a certau . 
timber, firewood, grass, etc., 

so long as these are lequired only foi domestic use, but not for tale; 
also to grazing (when it can be allowed) for cattle which are the 
bond fide property of cultivators. 

In the establishing of such blocks, and m advising as to their 
management and working, the aid of the Forest Department must 
undoubtedly be sought Where the blocks are large enough in 
extent, or numerous enough to warrant it, they should be put 
under a Forest Officer, or be included in a Torest Circle, but where 
they are nothing more than village blocks, and far away from “ re- 
served forests, they would not iL — ' — • t „ 

officer, and m this case they 
Deputy Commissioner, or otb . . 

The person who has the actual responsibility should be the 
village headman, the individual known in different provinces by 
the various names, pat el t lambordor , montgar, mukaddam, etc. 
Chowiidars would be employed as the guards m actual charge. 
As firewood is to be taken out by the people as required, and not 
sold by the bead-load, the need of special forest guards to check the 
amount would not be experienced. In many parts which I visited, 
the desire was expressed by the people that they ehould be 
brought, in such matters, in connection with the Collector or 
similar Revenue official, rather than that they should have * fresh 
Depirtments ** to control them. Although 1 am aware how over- 
burdened the Collectors in many cases already are, 1 cannot see 
a better way, where blocks are small or scattered, than the plan I 
have indicated Above all, there must be no collision of authority 
Generally speaking, the Collector is the man who knows best 
what is adapted to the needs of the district. 

It would be necessary to close the blocks entirely at first for a 
few years, to allow of their -*■ 1 1 * u L 11 ,3 • 

not to grow trees of any larj 
mA Wi’.bi.b.'U 'SM/i tat uapl 

. * 1 ' ' ' * " * * * * * ■ ibtca), 

■ ■ * * ’ >crub, 

■ time, 

* ■ soon 

os can be done consistently with keeping up a continuous supply. 
One-fifth or one-tenth might be cut over each year. 

The trees once started, grass wonld rapidly make its appear- 
ance too, and I am not at all sure whether the best plan would 
not be to only allow the grass to be cut, but not to admit grazing 
at all, except in case of severe drought. Goats certainly should 
not be admitted unless parts can he specially reserved for them. 
There are many other details into which I need not enter ; such a-», 
whether Hocks should be resen ed for grazing, whether the whole 
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sho uld be cut in rotation or not, and other points They are 
questions for tho Forest Department to decide upon 

Id some parts it will be possible as has actually been done in vii.f»«om 
the Central Provinces, to 1 avc a villagO committee or panchayet n ,te " 
to manage among themselves the internal arrangements under 
the control of the Revenue authority, and to this panchayet the 
village headman would bo responsible In tho case, too, of villages 
which might in tho future follow tho example set and decide to 
turn their village waste into a "reserve, ’ the working of it through 
a panchayet would bo a good plan In the majority of cases it will ®®** r Jo'in t i" t V 
however, bo found that the '* reserves ” will, at first at least, have to tbowk ° * * 
be worked practically by Government, and in this matter, as in the 
kindred instances ol tea and cinchona, the Government will have to 
tntftale the work, and then they may withdraw 

195 As to the financial prospects Taking, for example an area the tutncai 
of 500 acres, there would be the purchase of the land, say 1 rupee 

per acre, the cost of planting and maintenance, and, as annual 
charges, the interest on Rs 500, say at even 8 per cent , * together 
with the wages of two guards at Rs 2$ each per month, say Rs 
60 per * 11 ‘ 1 e per householder 

would vithout press ng in 

any wa them verj cheaply 

with wood, fuel, and grass 

But as I have indicated before it is not the question of actual Tbtfiomcui 
return alone that has to he considered It is also the well being ,oV.“«m 0 d»r h * 
of the people, and the maintenance of the soil’s fertility In no <loa 
wav can these be better secured and the Land Revenue to the 
State be ci to the people as fuel, 

and thus used on the land It 

is not, the judged purely by the 

direct financial return but is one the utility of which must be 
judged by wider considerations such as, that if it be n°glectcd, 
it may imperil the fertility of the soil, the prosperity of the 
people and the wealth of the country 

A good deal of this work may be cons dered as " protective ” m n« i»t wo v 
character, and may be carried out as a measure of relief in times of 
scarcity or famine, and l e paid for out of the “famine fond ’’ 

196 In this connect on I wo 11 1 ’ ■ 

profits obtained by the Forest . ‘ 

present they do Simply to swell 

a portion of them should be devo ■ 

supply of wood for agricultural 

be required if the scheme is to be realised, and it would be only 
right that a portion of the profits should be set aside for a work 
having such an important bearing on the welfare of the country 
at large 
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197 In bo far as the differences which exist between the 
agricultural conditions and practice of different parts arises from 
varying facilities for the supply of wood, an improvement in 
agriculture may be expected to come from a modification of these 
differences Such modification can be effected b} increasing the 
supply of wood, more especially of firewood, to those parts which 
are insufficiently provided with it. The task of doing this is one 
clearly beyond the reach of the people, and it is to Government 
that they must look for help It is possible that m some cases the 
people will follow, in a small way, the example set them, but the 
duty is one which Government must take upon themselves, just 
as they have done that of the supply of water 

The provision of wood as fuel, to take the place of the cow* 
dung at present so largely burnt because wood is so scarce, is the 
only practical way to ensure the sufficient manuring of the land, 
and the keeping np of its fertility If this be not done the State 
must be prepared to meet a diminution m the revenue derived from 
the land, and a decrease in the prosperity of the cultivating classes 
There is no doubt that forests have been destroyed, and that 
cultivation has been pushed on without sufficient reservation of 
land for the supply of fuel The Forest Department, happily, 
has stepped in to prevent the further destruction which the people, 
if left uncontrolled, would have continued to carry on Originally 
the daties of the Forest Department were non agricultural, and 
consisted m the preservation and development of large timber 
forests The success was judged from the financial standpoint 
alone In later times, however, cultivation has 6pread nearer to 
the large forests, and wooded tracts have been reserved among 
existing cultivation This has called for a change in the policy 
of the Department, and its functions have necessarily become more 
agricultural Much good work has been done by the Department, 
bUt it ts still necessary to extend it in a more agricultural direction 
than before The forest “ reserves ” m Ajmere Merwara afford a 
good example of what can be done, and of the policy which should 
be adopted on an extended scale After reviewing the existing sup- 
plies of wood, it is evident that the requirements of agriculture arc 
very msuffei on tly mot, and that the creation of further supplies 
throughout the country is urgently called for The establish- 
ment of “Fuel and Todder Reserves " is the mostdesirableformin 
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tthieh effect can be given to this recommendation Such “reserves'* 
should be primarily adopted to serve agricultural ends There is a 
considerable amount of land which might bo taken up for this 
purpose In some cases Government waste land is available, in 
others land must be acquired by purchase The results must not 
be gauged by financial considerations alone, but by the benefits 
conferred on the agricultural population, the keeping up of the 
BOil’s fertility, and the maintaining of the Land Revenue to the 
State Enquiry is needed in order to ascertain exactly what the 
requirements of each district are in respect of fuel, etc , and how 
these may be met. Continued encouragement should be given to 
the spread of Arboriculture. The Forest Department is certainly 
undermanned, and the present financial check placed upon its further 
development in an agricultural direction should be removed. 

RECOMMENDATIONS. neo wnwo 

198, I recommend — 

The creation of fresh u Reserves ** of wood, fuel, etc.( ‘Fuel 
and Fodder Reserves **), primarily for agricultural 
purposes 

The increase of Plantations along canal banks, railway 
lines etc 

The further encouragement of Arboriculture 

The establishment of Agricultural Enquiry to ascertain tbo 
requirements of each cultivating district in the matter 
of wood supply 

The setting aside yearly of a portion of the Forest 
Revenue, to be applied to tho extension of “ Fuel and 
Fodder Reserves ”to meet agricultural needs. 
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199. Tbe subject of g*"'** r — ' with that 

of tbe foregoing chapter, tbe prin- 
cipal grazing areas, and tl ' afford a 

certain imount of grass included among the more 

distant forests are large pasturage areas, the value of which for 
this purpose ha.s always been recognised, and which, on this 
account, have never been broken up To these tracts professional 
graziers and hereditary castes of cattle breeders resort, taking with 
them from the plains the most valuable of the raigats' cattle, for 
the purpose of seeking shelter and pasture for them during the 
hot season The retaining of these areas for the purposes of 
cattle breeding ta very deauahle , it is, however, not the actual 
c iltivators who direct)} make use of them, but particular castes 
who make ihis their special business, and who often bring cattle 
from a long distance It ts m these grazing areas that the bulk of 
tbe native butter called ght is produced 


Orating in 200. In addition to the pasturage provided to the open and 

rorMt*" 11 more distant forests, there is another class, hut still distinct from 
the village " waste" or common land to which I shall refer later 
This class comprises the grazing areas belonging, or which till 
recently did belong, to villages or individuals, hut which are now 
included in the “ reserved forests.” In the Bombay Presidency 
(where these areas for the most part occurred) the land was known 
ot in in as qairdn or " grazing," * e , land set apart For grazing cattle. It 

Bomiaj differs from the “waste" immediately around the villages in 

being reilly useful for the purpose, nhereas the latter, ns a rule, 
is little moTe than bare ground. The Forest Department fre- 
quently Sound ib necessary to take in Vuese lands when terming 
their reserved forests/’ and id Bombay, according to the new 
grazing rules of 18-GO, the term gairan is to cease, and free graz- 
ing is to he provided in the open part of the forest for the '''agri- 
cultural cattle " of villages which have contributed gdirin to the 
formation of & forest block These areas ate let out, and commu- 
nities often combine for the right of cutting grass in them 

Ton xttmo* The Forest Department derives a considerable income from the 
foregoing grazing lands, and m looking at the Forest Revenue it 
is well to bear this in rou d, and to remember that, whereas 
formerly the returns derived from Forest pasture land were included 
m the general Land Revenue, they now go to swell the Forest 
recesj (j 
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201. The provision of prizing in " reserved forests ” is at once “ f F 

& desirable and legitimate object by which the interests of cnltivi- «ud«ir»bic 
tors may he served I would repeat Sir D Brandis’ note, quoted 
m the last chapter : — 

ttTi ,i siqqovI J .1 -*1- « •» »t-V - 1 3 -*■ * t --' — - 811 n 

B . opinion, 1881 


The Madras Resolution of October 1890 concurs in this expres- Madras Reaola 
sion, and affirms that the provision of pasture, small timber, fuel ,lon ' 1890 
and leaves, ib the chief olject of the ‘'reserved forests” through- 
out the greater part of the M idras Pre«idency (we paragraph 175). 

The importance of the fore«ts in time of drought is very great importing of 
r The Governmout of India’s Resolution of March 1883 pointed out ofjronght 1 
that even the growing of fodder-crop9 would not replace grazing 
land, because, in time of drought (except m the few secured tracts 
that are thoroughly irrigated), the foddeT crops would fail too 
The service done by grazing areas in the famine of 187S-79 has 
been referred to xn paragraph 163. During the last Mysore 
famine many cattle were lost through the owners having no place 
where they could feed them. This perishing of the cattle involved 
not only a direct loss to the cultivators, but also a lo«8 of manure 
to feed the subsequent crops Had there been throughout the 
country sneh “fuel and fodder reserves " as 1 ave been suggested 
in the last chapter, many valuable cattle would, undoubtedly, 
have been saved. 

202. But, notwithstanding the benefits which “reserved 
forests " and “ fuel and fodder reserves ” may ■* “ - - 1 
times, I cannot regard the provision of grazin ■ ’ ‘ ’ • 

an absolute necessity in ordinary times It is L 

for the “ reserved forests " to serve if it can be given consistently 
with other con Q iderations, and in times of drought it may prove 
invaluable , but I could not a«sert moro than this In brief, I would 
say that I consider the provision of fuel to be of the greater 
importance, and that it would, as a rule, he better to have the 
grass cut than grazed by stock, 

203 "When, without interfering with the general purposes 
which a “ reserve” is to fulhl, grazing can also be permitted, well jrmimr m»j 
and good, but it must only be carried on under conditions which 
do not destroy the main utility of the *' reserve ” 

Where natural reproduction of trees is going on, grazing 4 , 

must, for a time at least, be altogether excluded. If land is npredacuoa n 
heavily grazed the soil gets hard, the seed that falls from the*®"* 011 
trees vs eaten or broken, or, if it coroes up, the Eboots are 
trampled down. Ilie surface soil is rendered impenetrable to 
forest seeds, and trees can only be got to grow by mears of 
planting. In a forest where clearing » done by “ selection ” 
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$ iuni f f!JStV° 199. The subject of gra*s supply is closely connected with that 
of the foregoing chapter, inasmuch as the forests provide the prin- 
cipal grazing areas, and the "fuel and fodder reserves" afford a 
certain amount of grass for cutting. Included among the more 
distant forests are large pasturage areas, the value of which for 
this purpose has always been recognised, and which, on this 
account, have never been broken tip To these tracts professional 
graziers and hereditary castes of cattle-b readers resort, taking with 
them from the plains the most valuable of the raxyats ’ cattle, for 
the purpose of seeking shelter and pasture for them during the 
hot season The retaining of these areas for the purposes of 
cattle breeding is very desirable , it is, however, not the actual 
cultivators who directly make nse of them, hut particnhr castes 
who nml-e this their special business, and who often bring cattle 
from a long distance It is m these grazing areas that the bulk of 
the native batter called ght is produced. 

Gniingm 200. In addition to the pasturage provided in the open and 

iofSu , * d more distant forests, there is another clacs, but still distinct from 
the village "waste” or common land to which I shall refer later. 
This class comprises the grazing areas belonging, or which till 
recently did belong, to villages or individuals, but which are now 
included in the "reserved forests " In the Bombay Presidency 
{where these areas for the most part occurred) the land was known 
os rAnia as q&irdn or " grazing," * e , land set apart for grazing cattle. It 

nomur differs from the "waste" immediately around the villages in 

being really useful for the purpose, nbereis the latter, *19 a rule, 
is little more than bare ground. The Forest Department fre- 
quently found it necessary to take ia these lands when forming 
their " reserved forests," and in Bombay, according to the new 
grazing rules of 1800, the term gatrdn is to cease, and free graz- 
ing is to be provided in the open part of the forest for the "agri- 
cultural cattle ** of villages which have contributed gdirdn to the 
formation of a forest block. These areas are let out, and commu- 
nities often combine for the right of cutting grass in them 

Vorr.im.aa. The Forest Department derives a considrrahle income from the 
foregoing grazing lands, and in looking at the Forest Revenue it 
is well to hear this in mind, and to remember that, whereas 
formerly the returns derived from forest pasture land were included 
in the general Land Revenue, they now go to swell the Forest 
receij tv 
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them. Camels may be classed with goats as being equally destine* 
tive, bat sheep graze more than they browse, and are not nearly so 
bad as goats, for they do not climb up nor tear down tbe branches 
of trees. 

out** ntftie- 207. Free grazing by cattle should never be permitted if it can 

be avoided, and the system of payment per head of cattle admitted 
is very preferable to that by area grazed. 


"ciom" I can quite understand the necessity of having a rt close ” season, 

when grazing is not permitted, though this, unfortunately, may 
come at the very time that the cattle would find the forests most 
useful Thus, in April and May there is great danger of fire, 
owing to the dry nature of the grass, and people coming m w-th 
cattle and kindling a ligbt may ea« *. . ■ ‘ 1 ' 

the forest. In June and July, agair • ■ ■ 

and to admit stock to tbe forest 

together for the f ntnre. Of forest fires I have spoken, and the 
damage they cause to the future growth, so that, although a tern* 
porary growth of grass may come as the result of setting the diy 
coarse grass on Ere, this is obtained only at great loss to the forest 
(tee paragraph 164). 

c«tt «*«(«»« 2Q8. Unless where distant forests are concerned, or where 

{UranS “ ''re«rra" »rer »• — • ’ •• 

gr.jjni 0 f grasa being c . ■ ■ . ■ ■ 

stock At ruH ‘ 


for the prn ilege of cutting and removing one head-load o£gra«seaeh 
day during one month. At the Etawah “reserve” the grass is cuthy 
a contractor, and is sold on the spot for } anna per head-load of 
about 100 lbs ; this is sold at 2 annas in the village, and the price in 
Cawnpore is 6 annas The grass is principally paltca (Andropogou 
•*»** ,»' - - ii J-.—,-- T ‘ ’b grass (Era jratht epnoiurouie ), 

■ - . ■ : ■ . i [Polltnia ertopodo), used for 

. ■ • . • . . also grow well. The quantity 

of grass being beyond the requirements of the village, a scheme 
was set on foot to get hay presses, and to send the pressed hay to 
r»** Cawnpore. A great deal of the gum is, indeed, wasted This leads 
tr b.r <>?* t<« me to remark that in the case of an over-abundance of grass there 
ibid iu»f» , s no re <vs 0 n wbj it should not be made into hay and stacked, or, if 
the weather be wet, the grass may be put green into pits simply 
dug in the ground, and so be available as silage. Either of these 
plans would form reserves of fodder which in times of scarcity 
would be invaluable. 


"tiKie* 209. Passing now from forests to the common grazing grounds 
wmU * of villages, the ullage commons, or, more properly, the village 
wastes/’ I may 6ay at once that I regard these simply aa so much 
standmgroom and “as exercise grounds.” As for providing any 
herbage, they are, except perhaps just when the rains come, nbso- 
Intely useless and the existence of them is only an invitation to keep 
so many more half-starved cattle t^ao the land *cab carry. They 
are instances of the. destruction done bj over-grating , for, no 
fio of grass show itself than it is nibbled off, and 
the place is soon left bare. 
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Mr. Sen, writing of Eurdwau (Bengal), says*— 

“The sjBtem of cftU1f*prajit»R— and it is tie same all over Bengal— 

“j» inost wasteful, rattle roam vmbent restriction, the grasses hare no 
M opportunity to grow, and it is a struggle for existence between them and 
“ the cattle," 

Throughout the Deccan tlie village grazing ground is nothing 
more than " cattle standing-room.*' 1 have frequently examined 
theic ** village wastes," and have generally found them to he hare 
during the cold and the hot seasons, and during the rains to have 
little more than a covering oi annual v>ttd*. Such was the case, for 
example, at llaroda. At Nadiftd, where the cattle were well cared 
for, I found that the cultivators did not use the village common pt 
all. Tbtir cattle were fed with the grass grown as a border 
.round their fields, and on the village common were only the cattlo 
belonging to tradesmen and others in the town, but not those of 
the culthators. 

But there is a more serious side to this matter of the “ village Vrt oeol , 
waste." TVere its influence merely negative, one might stop here, •onteVcfifm. 
"■ hut there is no doubt that these bare open spaces are often pro- 
ductive of positive harm. Not only do they permit of hordes of 

— — — 1.1- --Hi V- I L _ 1. t *1. _ . f »l 1 „ 


the latter appears, it males short work among- animals so little 
prepared to resist it, and the “ village waste" becomes a hotbed of 
disease, and a ntdut for spreading it over the country around 
The impossibility of segregating affected cattle while these “village 
wastes ’ are open is one reason for the enormous loss of cattle by 
disease which tabes place in India. 

The only way to render these “wastes*’ useful would be to en- Uo .w mile 
close them and then let only a limited number of cattle in. It *»**• 

would he possible to show the people what effect enclosure, even of a 
strip, would have, but tbe village common, as shown in the last 
chapter, is a difficult matter to interfere with, and, except where the 
area is more than the village requires Government could not well 
step in and tale up the land. In 6ome parts, as in Kapurthala 
{tee paragraph 178), the people may spontaneously follow the 
example set them of planting trees but this must be left to them, 
although much may be do-e in giving them encouragement to do so. 

210. Canal hauls and plantations afford, in some cases, graz- Gr „ lojr ,i ont 
mg or a supply of grass for cutting. Along the canal banks near ««•! s»oi* «oJ 
Cawnpo ’ ’ ’ 

between 
banks , i 
bidder, 
along t 

happens to be in tue imuieuuie wuimj , as aiuusequiuce mere is no 
competition for it, and the whole grazing along such a 6tnp may lie 
let for as little as S annas. The canal banks outside the Changa 
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If this sT»fem were revived, the cultivators would again grow 
jasture In this di'trict, where the tale of cattle rs an im- 
portant one, it might possibly par, eren now, to keep some land 
down to gras= Bat the idea of mating one p3-t of the land 
feed tbe other is foreign to custom A large proprietor can 
set land apart for this pnrpo*e, but not a rag at with an 
average holding of 2| acres or so 

Mr Mcbal^ou says of Coimbatore — 

“ Occasionally psn is sovn for posture (l an ah and tolei Ij/tet ) , it is kept 
•'<3o«rn wae yean and then ploughed up sod re-soirn or other crops sown * 

4 Early ra thp century all tbe best land* -were under tnl lira tson, and only 
** inferior ones in grass. Up to tbe tuns of tbe new Settlement (lS^O) the 
"tecaot csed to hold one-fifth of bis farm as pasture at oce-qnsrter its 
** asees»ment and only changed to foil rates when he turned it into gratis 
44 land This was abolished at tbe new Settlement. 

Where pastare is urgently required, encouragement may he 
t,iven to its formation by giving remission of assessment, hut 
it is only exceptionally that the cultivator will put land in 
grass if he cau growanother crop on it. 

Grass Far as, Baymalng, Silage 

En*"r«t£Uai 214 I hare visited several of tbe Grass Farms whuh are 
Eaiitirj mil onder the Military Department, and which are intenJed to 
supply gra«3, hay etc, for the requirements of tbe mounted 
service My particular object was, to form an opinio q as 
to whether gra«s ccnld be grown, and ei'her he cut and 
given green, or be maae into hay or silage, so as to render 
it profitable to the ratgat to keep some of bis lani under 
gras* The Gm&> Farms were the only ones from which I 
could obtain any definite particulars as to what had been done, 
and I have pleasure in acknowledging the readme-s with 
which fall informat on was given to me by the authorities. 

In addition to the Cantonment Grass Farms, such as tbo«e at 
Allahabad, Caimpore, and elsewhere, there are the ruf^j or 
uncultivated grass lands devoted to military purposes, the=e 
occur largely in the Punjab The won! raii originally meant 
a tree , this shows that these areas originally were wotted 
ones Isotv the word is equivalent in meaning to 4< gra a ran ** 

ertum'uu* 215 M itbout going into descriptions of any of the<e Farms, 

13 1H - I may briefly tay that the svstem of enclosing grass lands for 
lh» purpose of supplying fodder to mounted troops was 
siarted in 16S2 by Sir Herbert Macpherson at Allahabad, and 
since then has been extended largely, so that now there are 
two Circles, the tas 4 era and the tVestem, under which the 
different Farms Bnd rulks are included In the Mesfera 
Circle, which comprise* the greater number of ruth. 
Major Yl in gate has been appointed Spec al Forage Officer 
Previous to the introduction of the Grass Farm system, the 
practice lad been to tend out “grass cotters," whose duty it 
was to cut and collect grass fur tbe troops from wherever 
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they could. As tho grass chiefly camo off tho cultivators ' Th« former 
fields, great friction was caused between the ratyats and the ' 

*'gi ass-cutters," and serious fights often occurred. 

In addition to the "grass-cutters" for "British mounted 
corps, one “grass-cutter" was maintained between every two 
sowars or Native Cavalry soldiers, and a pony was kept for 
him. Pensions had to be provided for the “grass-cutters," 
and, altogether, their cost might ba fairly put at Its a 
month for each horse kept In addition, very consideiable 
sums had to be paid to the Native Cavalry aa compensation 
for fodder purchased m order to moke up the short supply 
of grass obtainable by the “ grass cutters ” 

The cost of hay is reckoned at 8 annas a maund (80 lbs ), 
and that of feeding a horse, at 2 annas a day, or Rs 4 a month , 
besides this, the sowar had to feed himself, and along with 
another sowar maintain one “ grass cutter ** and a pony 
between the two of them. If the “ grass cutter ” could not get 
sufficient grass, then fodder had to be purchased The Govern- 
ment scale of reckoning at Allahabad wa3 that 35 maunds of 
green graB3, or 40 lbs of silage, were equal to 25 lbs of hay 
or 20 lbs of straw-chaff (Musa). If the monthly cost ot the 
rations exceeded Ks I Si, then compensation was paid to the 
Native Cavalry at the Government rate. 

216 Owing to a full supply of grass bemg now obtainable 
by the “ grass cutters " from Government grass lands, not 
only have a large number of the “grass cutters” of British 
mounted corps been dispensed with, but the claims for 
compensation for dearness of forage which used to bo paid to 
th® Nntive Cavalry have lessened very considerably nt nearly 
all the Stations, and have ceased altogether at several of them. 

In 1889-90, payment of compensation had entirely ceased ot 
sir Stations in the Western Circle Great saving has further 
been experienced by tho reduction in the number of pensions 
to be paid to “ grass-cutters " Thus not only is there an 
actual money saving, hut troubles with cultivators have been 
stopped, the horses are believed to be less subject to anthrax 
(the grass no longer coming from unprotected and suspicious 
sources), and the Stations haie been much improved, the 
covering of grass having prevented the blowing about of dust 
A more healthy state of surroundings is also produced by the 
growing of gras? instead of that of ordinary crops, which 
latter would in almost all cases have to be irrigated. 

217. The result of the operations shows that a very large 
saving to Government has resulted from conserving the 
gras9 lands of Cantonment and military rulh, and tl e 
8ystcmis one that ought to be extended wherever practical le, 

Allahabad has, perhaps, been the most consj icuous siiece«», 
and besides the great credit due to Sir Herbert Maephers n, to 
Colonel Marriott and other officers who have been successively 
in charge, special mention should bo male of Sergeart 
Meagher, who has shown much energy and ability in carrying 

12 
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out the practical part of tbe work. The earing to Government 
at Allahabad to 15Sy-90 was estimated at its. 26,01)0, and for 
the seven years, 1832 — 89, at Rs 91,153 - in other word«, these 
are the sums which Government would have had to pay had 
the \i«ual rations of straw-chaff Ibhusa) been issued to trans- 
port and other ammals, had fall complements of u grasa-catters " 
been maintained for British mounted corps, and had compensation 
been paid to the Native Cavalry for fodder purchased to make up 
the " grass-colters’ ” short supply of grass. 

The amount of gra e s crown at several of the Stations, in- 
cluding Allahabad, Ins been so increased that it is now possible 
to supply not only the British troops, but also the Native Cavalry 
with it. 

It i«, however, with the actual cost of the operations of cutting, 
haymaking, and ensiling that I have mainly to do; though, I 
should add that, m making any critical remarks, it must be 
remembered that m most of the Stations the operations are 
still in their infancy. 

T&»ee«tof 218. The great difficulty on the Grass Farms is the eraploy- 

j.«jro*kiegin jaent 0 f gufficent labour, and bsoce, to anyone with ideas of 
cheap labour in. India, the cost of haymaking, etc., will appear 
very high for that country. I am also prevented from instituting 
the full comparison I wished to make, because tbe profits stated 
are not the actual profit » of the Fa-ms by sale of produce m 
the open market in competition with private enterprise (repre«ent- 
icg vsbat vs actually over and above rent, cultivation, etc.}, but 
the returns are merely comparative, tig , as to what Government 
would have iadfo pay if the Farms Had not existed, iao 1 most 
content myself with giving a few items and making a few sugges- 
tions 

It is generally reckoned »u India that from 2 i to 2j tons of 
greeo grass will jield 1 ton of haj. At Allahabad the amoant 
i3 67 maunds (of 82 lbs ) of grass to 1 ton of bay. 

The following table gives the cost of catting and baymaking, 
etc., at Allahabad and other Stations — 

TiBLR All. Cost of Cutting Grass and Slaking Hay at 
Gra«s Farms 
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*»*» total!** brum 1 anna to \\ annas per maund (80 lbs ) of green grass 
inu may be taken ua the general rato for cutting 
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219 . In tho comparison winch I shall make I purposely take comp«iio« 

the Farm where the operations hare been longest practised, viz,, 1 , 

Allahabad , at the same time, the cost here is the lowest. togi»od 

Uumamxred land at Allahabad is reckoned to j ield about 48 
maunds, of somewhat less than 2 tons, of green grass to tho acre, 
but by using manure (night-soil and tnwn.sweepings, see para- 
graph 143) the yield has been increased from an average of 2 tons 
of green grass pel acre in 1883-S4 to one of 6J tons, or about 
2 tons of bay to the acre over the whole Farm, The extent o! 
the Farm is 3,553 acres mall. 

The yield of grass per acre (5J tons) is notontike what ordinary 
good land would give m England, but this is tho aveiage ovei 
the whole of the Allahabad Firm, there being only sufficient 
manure to supply it to portions in turn. Where a heavy dressing 
of manure is newly put on, as much as six crops of grass caa 
begot m a j ear, five being cut for feeding green and for silage, 
and the sixth for ha}, while for five years the manured laud 
will keep on producing an average of 22 ^-th tons of grass per acre 
yearly. 

To compare next the relative costs of cutting grass in India 
and in England. In England 1«. an acre for cutting by machine, 
and 2i. 6/. per acre for cutting by band, are prices frequently 
met with. 

The yield of hay per acie in England is from 1$ to 1} tons, 
as against the 2 tons per acre at Allahabad, so that the cost in imi* 
of cutting would at most be only 2i. a ton in England as against 
6 * 2 d in India A rate of 6 i 2 d per ton of hay, for cutting 
al me, must be considered enormously high in a country of cheap * 

labour like India, where an agicnltural labourer, one may say 
generally, can live quite happily on 2 annas (or about id ) a day. 

rp - «»«-*• — •» i v - - F -- 1 -- I ~ i' 1 — irding 

to 1 ■ ■ . f . ■ • ■ - from 

11 ' : ' . ■ . ■ ■ se of 

gra ' . i . . » ost of 

fio t I . . ton at 

Allahabad. 

We ate obliged, therefore, even when taking the meet favour* iu* -*.»«« v. 
able estiraat03, vie , those of Allahabad, to couclude that, at 
present, haymaking on Grass Farms in India is a dear process, 
the expense of cutting beiug the main cause Besides, there is 
not the difficulty and expense of turning the hay which is met 
•with in England, for in India the hay practically makes itself. 

220 . When rent and other chargesare reckoned the cost of Tb-Miim.ici 
production of gra«s at Allahabad is stated to be Rs 3 As 10 * k, «* 01 fc»j, 
ptr ton, and of hay, Rs 10 (say 15».) a ton. I he grass is 
estimated to ba worth Rs. 7 per ton, and the haj Rs 20 1 

(say jjl*.). This, it is true, is merely an estimate based 
on the fact that, if the hay had not been there, it would 
have had to be replaced by straw*chaff (Mum) bought 

12 A. 
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from contractors at the current rates of grass supplied by “ grass- 
cutters.** 

Tbii T»ioe (* TIio estimated value of hay, 3 la. per ton, and for such hay* 
00 8 ‘ or rather dried gra c s, as 19 obtained, is much above the real value, 
and is very apt to lead to misapprehension, for, if the raiyat could 
get anything like that sum for growing grass and for haying it, 
be bad better lay out bis land for it at 00 C 8 wherever sale of hay 
is possible. A fair value to put on hay m India is from 8 to 10 
aunas per mannd (80 lbs.), which makes it Ks. 14 to Rs. 17 a ton 
(say 21*. to 26*.). 

These estimates, as I have shown, do not enable one to judge 
whether grass-farming pays as farming independently of sale to 
Government at comparative rather than competitive valneB. 
However useful, therefore, Grass Farms have been in the past, 
and whatever large economies have been effected, there is ample 
room for great economy still, if the cost of catting gra°s and of 
making hay be considerably more in a country of cheap labour 
than it is in one of dear labour like Goglaud. 

Fr«Mtmr*nd 221. The experiment has been tried, and at times with success, 
c'm*p 0fl “ Tfor to press and bale hay for transport to camps. Thus, for the 
Mundki camp in 1889, grass was cut from two rnkJis at Mian 
Mir, and from the forest plantation at Changa Manga Bales 
of hay, wwgbing 60 lbs. each, were made, and altogether 18,500 
tnauuds of bay were delivered in camp, at a cost of 9 annas a 
maund (80 lbs.), which included 2 annis for carnage, Tha then 
price for loose dry grass in the camp was Re. 1 As. i per maond, 
nnd a eivtng oE Re. 9,000, or over 100 per cent,, was thereby 
effected in the expenses of the camp. Besides this, if there hid 
been le«s gras*, and consequently a greater demand for it, the 
price current would have gone up, and even a larger saving would 
E,peri™nt it have been shown. As regards the hay sent from Changa Manga, 
ctuur* most, the expenment was earned out by the Forest Department, and 
5,075 maunds of baled hay were forwarded to the Mundki camp. 
The grass eo»t 1 anna a mannd to cut, and at fir-t 2 annas, 
then later 3 annas, per mannd to make into hay. After baling 
and nil other expenses had been paid, the Forest Department, by 
reeeivim* from the camp 7 annas a mannd for the grass (exclusive 
of carnage), realised Rs 2,190 by the sale, and made a profit of 
1 anna 8 pies on every maund, or 58 peT cent, on the outlay. 
Not only this, but, after arrival at Martdb, the Commissariat 
Department, as we have seen, made a saving of over 100 per cent, 
in the camp expenses under tins head. 

The result of the Changa Manga experiment may be sum- 
marised thus — 

Cost of 5,075 mannd s baled hay, delivered at Rs. 

Mundki, ot 10 annas 3 pies per maund . . 3,251 

Cost of dry grass at Mundki, at price current, 

1 rupee 4 anna" per raiuod . , , . 0,314 

Saving b> the experiment . , Kt 3,093 
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When 1 odd that, on account of the difficulty of getting labour, 
the Forest Department ask now to he relied from the trouble 
of continuing the work, and that the Commissariat Department 
Ea) that they cannot get hired labour to send to cut the grass, it 
must strike everyone with legret that such an undertaking, yield- 
ing 83 per cent, profit to one Department, and effecting a saviug 
of over 100 per cent, to another, should be stopped. 

In another case, hay was made on rttl&t Katlakput and Chandra, 
near Lahore. Altogether, 1,147 raaunds of gross were cut, and 
the ha) was sold at Katlakput without being baled. In all, 952 
maund* of bay were sold at 6 annas per maund, aud the account 
stood thus • 

Rs. 

Total cost ^including carnage from Chandra to 
Katlakput) . . . . .285 

Cash received, at C annas per maund . . . .357 


Profit . Rs. 122 

or 61 per ceut. 


.The requirements of camps are, of course, exceptional, and 
a continuous demand for grass supply may not exist; without 
this, it is probable that the undertaking might not be a pacing 
one from j ear’s end to year’s end. 


Nevertheless, Changa Manga might always be used for supply- 
ing hay to Quetta, to which Station 2 lakht (2,00,000) of maunds 
of straw-chaff (bhuid) are annually sent from Amritsar. A great 
saving would be effected if hay were Bent iu6tead from Changa 
Manga. The Forest Department says that its establishment is Tb« oMmUom 
for forestry and not for grass-cutting 1 ' !’ ! *' * *’ ,h ,* . 

result of the Changa Manga expertc ■ . . 1 • er*»* 

the Department says that this was 

itself, and, in bo doing, left a lot of its forestry work untouched. 

The work needed a lot of supervision, and would only tempt local 
labour, this being insufficient for the purpose It is also stated 
by the forest officers that the greater part of the grass m tbe 
Changa Manga plantation is a coarse grass called gharam { Pantcum 
antidolale), which the Commissariat will not use, even for litter. 

When, however, I went to Changa Manga I saw a large amount 
of anian (Pennttelum eenebrotdet) and of ekhvnbar (Eleutvte 
Jlagelltftra ), both of which are capital fodder grasses, and might 
have made good hay or Eilage. 


222. The labour question is indeed a perplexing cne; tbe main ti>«i*i»d( 
reason of the difficulty in procuring it is, that the people will not d 
leave their own fields to come and cut gra«s, for labour is required 
just at the time that they want most to attend to their own 
crops. This is at the cud of the rams, when tbe lands base to 
be ploughed Cheap labour, too, is often very inefficient labour, 
aud I ha\e seen with positne annoyance, near Mian Mir, coolies 
leisurely cutting grass with small sickles, while squatting down on 
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the ground, the sickle m one hand and their pipe (<bo£<*A) ia the 
other A coolv gets 1 anna for a bundle of grass weighing not 
more than 100 Iba , and having cut that, he generally goes away. 
It is seldom that a man will stay to cut three bundles a day, 
and, meantime, thousands of tons of grass are going to waste. 
The Commissariat Department has to pay even more, viz , 1 
anna 3 pies per bundle, the cutting being let out to a contractor 
I could not help looking with regret at the great possibilities 
open, when Buch quantities of grass, and fair grass, too, were 
waiting to be cut, and would in the end be wasted The saving 
that could be effected to the country from this source alone would 
surprise any one who looked into the matter And, while I urge 
tho extension of grass schemes for military purposes, as having 
proved a distinct saving already, it behoves the authorities to look 
much more closely into the matter of economy m the charge for 
labour, and to see if the difficulties cannot be taet I simply 
throw out a suggestion why labour is not procurable is, because 
the work is not continuous might it not pay to keep up a regular 
staff to do this work, instead of depending on the occasional cooly 
who may choose to come and cut his bundle, get his anna and then 
go off? 

223 I would make another suggestion I am quite certain 
iho ,ter that over large areas, such as many of the Grass Farms and rnHa 
Si»«¥* m?*” cover, an immense saving might be made by using mowing 
machines in place of cutting by hand I am not m favour of introdu- 
cing improved implements except \n special cases, 6ut this ia one m 
point Where ground is very uneven, a machine cannot, of course, 
be used but there are many places where, seeing the enormous cost 
of cutting by hand, and the difficulty of getting labour, a mowing 
machine would effect great economy 

I have heard some of the Farm Overseers object to mowing 
machines, and to say that the grass gets knocked down rather 
than cut This however, I believe to be merely dna to prejudice. 
It is true that a machine does not cut so closely as the Native’s 
sickle does, anil so the yield of grass will be less But mowing 
machines have b-een tried with success at \Thour (Central India), 
and an acre of grass land only costs H annas to cut with a machine 
A European wild ent seven acres a day, a Native from five to six 
acres, with the machine To cut an aero of grass by hand costs, 
on on average, on unmanured land, lie I Ab 13 

I am quite certain that on largo areas stmple machinery foe 
cutting, tedding, etc , will pay well Elevators for stacking hay 
would often be very useful There is no reason, cither, why 
battery horses should not bo used for drawing the mowing 
machines. Another want is that of a portable press for compress- 
ing fodder Those in use at present are mostly “ Boomer’’ cotton 
presses, and they are all of them too heavy v\ hat is wanted is to 
bring the presses readily to where tho fodder is 



Orats 


183 


Stlage. 

224. Ensiling, or the preserving of green fodder, lias been tm ««* t of 
carried out at Allahabad, Cawnporo, Ilissar, Mian Mir, and, ln * k,n fr ,,U R* 
ou an experimental scale, at otter military Stations, also on 
Government Experimental Farms and elsewhere. 

From the statistics which I * 
institute a comparison between tb 
making silage, and the result 1 

latter. The loss of weight Incurred m the process is surprisingly 
large, and the cost is so great that it would, in most cases, have 
been far more profitable to have made hay. 

The following table will illustrate this — - 



* E( Imate 


Taking Allahabad In 1333-89, we have the following com- CMWTteI1 
parison — W " 1 h, J m * k "* 

2,187 tons of grass produced 1,231 tons of silage, costing 
to make Its. 5,850, or 4 rupees 12 annas per ton of silage 
(as above). 

If mado into hay (22 tons of grass=l ton of hay), 2,187 tons of 
grass would nave given 795 2 tons of hay, costing to make* 

Rs 1.175, or 5 rupees 4 annas per ton of hay (as per table 
XII, paragraph 218) 

Or, taking the figures of 1SS9-90 — 


2,324J tons of grass are estimated to produce 1,072 tons of 
silage. 

2,324$. tons of grass would have produced 940 tons of hay 
v The value of hay being, as we have seen before, more than 
twice that of grass, it is manifest that, whichever year we 
take, it would have been very much cheaper to have made 
hay. 

rrL v L ‘ “ l L 1 ' 1 made, and this 

■ me of year at 

■ n cat for haj . 

■ pies ($ anna) a 

maund, but when cut for hay it will cost 9 pies a maund in Sep- 
tember and O tober, 1 anna in November and earl} December, 
and 2 annas afterwards 
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Until silage can be made with very much less loss and at much 
cheaper cost than id the instances given above, it is very certain 
that it will not be able to compete with haymaking. 

Etiim»ied t» 1 ub 225 At Allahabad, silage is valued at 5 maunds (of 80 lbs ) to 
oi *uac« fche rupee, which makes it 5 rupees 9 annas a ton, or, in English 
equivalent, 8» 4 i , a figure which, even in England, would be 
considered high 

This estimate is based upon tbe cost of its production, but here, 
again, the estimate is merely a comparative one, based upon what 
the Farm would otherwise have had to pay for purchased fodder, so 
that it gives us little guidance as to whether the ordinary cultiva- 
tor would be justified or not in making silage 

othtriaitapMf 226 The following areother instances of the making of silage — 

At His ar where prase cm be irrigated, it is cat for silage, as jl is found 
to be too coarse to make into bay 

At Allan Mir entt ng of grass begins about the middle of August and 
goes on to the end of December , tl ere are four s los on rt ikh. Terah, id each 
of which from 800 to 900 maunds of silage are made yearly 

1 saw very good silage indeed m a silo on the Government Cinchona plan 
tations at Oofacamond Fifteen and a half tons had been made at a cost of 
4 rupees 4 annas a ton , tbta it will be noticed u about the Mine oost as at 
AHal abad and Lawnpore Earth to a depth of 4 feet and giving a pressure of 
about 400 »s to the square foot was used to weight the silage tl is being I 
tbougl t, an unnecessarily large amount , 1 foot depth of earth is quite enough 
for all purposes 

Messrs Thomson and Jfylne make silage at Behesa, putting the grass into 
a pit eunply dug m tbe soil. 

At tbe farm attached to tbe Agnenltural Class at Belgaum t) ere is a silo 
dag 16 feet deep in the soil, the aides being plastered with dung and well 
beaieu 

Silage has been made for several years past at the Bhadgnon Experimental 
Farm The silos are circular masonry pits At my suggestion a ' silage 
stack was made by simply b aiding up grsou fodder, grass, roadside oattmgs, 
eto , just as a haystack would he made, but weighting tbe whom with stones, 
or any other inexpensive material that was at hand 

At the Pooua and Nagpur Experimental Farms silage has beeu made on 
A small scale 

•tb.vwjitf «.i 227. I can speak very favourably of the quality of the 

looi.a silage produced at the different Farms and Stations mentioned 
above Its chief fault is that it is unnecessarily dry Of course 
the value depends mainly on the nature of the material used, and 
neb silage can never be obtained from poor material, although 
the process of ensilage may ronder coarse food more palatable. 

Tb» 228. One advantage of cutting an early crop of grass for silage 

»i t««t »*» jg that there me many grasses, such as numerous species of 
Pant^nm, which seed m the rams these may be secured as silage 
if ram continues whereas the other grasses, being kept back some- 
w bit, yield a good hay crop about October tv ben the rams are 
over. 


Beheta 

ftelgooia. 
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It may further be said in favour of silage that, bv means of it, 
some grass, which would otherwise hare been altogether lost 
owing to the heavy nun, is saved by being put into the silo 

229. It is, however, when one goes into the figures of the cost tmj>ro«m»Bt 
of production, and examines the actual loss of weight between the &!7th»d*or 
tune of putting in the grass and of taking out the silage, that one “»*>»* *i*n 
sees great room for improvement m the methods of making silage 
in India I may, therefore, make a few suggestions here 

It is quite true that the real value of the process of ensilage 
consists in saving what would otherwise be lost, and bence it is 
not always fair to compare tbc cost of making silage with that of 
making hay. This I am ready to allow, but to a very limited J2lpfo»*m*nt' ar 
extent only, for I have myself seen at Allahabad, Hissar, Mian in ih* tr»et ce 
Mir, and other places, silage being made in large quantities when 
the weather was, and had been, as fair as possible, and when 
there was not the least excuse for making silage, indeed, what was 
going into the nits had been lying about and was really half made 
hay already. I would insist strongly that this is a great mistake, 
and that, as I have endeavoured to show, it is false economy to 
try and make silage when hay can be made perfectly well 

To allow grass intended for silage to lie about is also wrong 
The essential feature of silage is that it is a wet or green food, 
therefore it should be packed in the silo as quickly as possible, 
be rammed down close, and covered over rapidly If it is left 
about, it may just as well be made into bay at once 

I W3S reminded when sp°aking in India on this point, that, in 
order to make bo called “ sweet” silage, it is necessary to let the 
grass lie about for several days after being cut, so that it may get 
partly dry , but my advice to those who are going to make silage is 
not to trouble about whether it be “ sour * or “ sweet ” silage but to 
r " ~ 1 aU ’ s quickly as possible, and 

ss, and getting finally as 
• for use when all else is 

dried up. 

The great waste incurred in making silagp is due partly to loss 
of moisture before the material goes into the Bilo, partly to imper- 
fect pressing and the nature of the sides of the pits, and, lastly, 
to loss m taking out the matcual Of the first I have spoken, 
as to the second, I am convinced that where a silo is to be a 
regular institution and is not merely used for an occasional crop, 
it will pay infinitely better to have it made m finch work or 
masonry (p»rca) than to have a silo with earth sides and bottom 
(fa/r^o) The extra initial expense will soon be cov cred by the 
extra amount of fodder eaved As regards the third point, I 
have noticed that, on taking out the silage, the usual pract ee is to 
remove the whole of the covering at once, and to leave the bulk 
exposed This, again, »s a great mistake, for the pre^suro 
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should be continued as long is possible, aDd the corering over the 
silage sh mid only be talen off tie portion which is actually being 
cut m*o for daily use. 

wi? 5 *uw!« t 230. I have gone at some length into the silage question 
eipres«ed »« to because I differ entirely from the opinions of one of my pcedcces- 
jwrtwrofij*" Fors, to the effect that India is the great field for the development 
for »>iage 0 f ensilage That it is the field for haymaking X am much more 
ready to think With a sun and climate such as exi«t over the 
greater part of India I cannot see how it co old well be otherwise. 
Hay requires no making, for it makes itself Silage, I repeat, 
will only be useful when by means of it cau be saved what would 
otherwise be lost. 


fbooino tabi? Still less do I think there is scope for any of the patent apph* 
ra'”ppi“nf«S nl fl uces advocated for “ stacl-silage ” making The roiyat may 
l ot»h “* klDe possibly be shown how to preserve green fodder, roadside grass, 
etc , by building it up into a stack and weighting it with stones, 
timber, or other inexpensive mateual, but where ja he to find the 
money to purchase such appliances as have been sometimes advo- 
cated, and which co6t from 121, to 20/ , and even more? Such 
tn echini cal appliances may have a certain value upon large estates 
possibly* but surely none upon five-acre holdings 


F,rcr men at It becomes, bowevei , one of the useful functions which a Gov- 
ro*Ta"u, al^nn ernment Ex pen mental Farm can fulfil, to conduct careful trials 
ih« "«k 10 g oi upon different methods of making 6ilage, and to ascertain how it 
can be roade with the least lo«s, and in the most economical 
manner. Information may thus be gained as to the crops best 
adapted for ensiling, and as to the adaptability of the process to 
the ratyai't circumstances. 


Pown'ion, r r 231 There are some points in connection wjfb the management 
of Grass Farms wherein improvement can be effected The Statton 
oi Cnn Fwm« Firm" arc worked mostly by Grass Committee', of which the 
President and Secretarr are the principal members, while a 
n - • - - «"* by tlie Commi'siry General of the 

• ' ■ Forage Officer, the Qaartermister 

* - - d t> in all matteis requiring the 

orders or approval of the Commander in Chief. 

G „„ I cannot commend the Gra'S-Commitlee syslem. TVith Pre- 

Comminw* Fjflent and Secretary constantly changing, it is most discouraging 
for a Forage Officer to work Vo sooner does a President or o 
fecietary get to know a little of the svetem nt one place, than, 
as n rule, he n transferred to quite different work, and a totally 
new and inexperienced man is put in Ins place At Umballa the 
Secretary " ~ 'on 

Mir the lo- 
rn/ or * a 

special F * ltd 

be greatly les ened. 

r*re> o»«r»o»r< j n {i, 0 n oxt place, the overseers of the Farms are non-commis- 
Bioued officers, temporarily withdrawn from thoir corps But they 
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nre not properly selected, and care is not taken to choose tho men 
who, from their previous acquaintance with the work, or from 
any aptitude 6hown for it, are the best fitted for the post of 
overseer 

At one r tilth which I visited I found a farm overseer, with the 
very best intention', making silage out of grass tl at hul been 
lying about for several days Tie suu was then, and ha 1 been, 
pouring down with intense heat all the time, but the order had 
gone forth to mal e so many tons of silage, and ho was doing lus 
best to comply with it 1 asked him (though I felt the question 
was needless) whether he had ever made silage before, no, he 
bad “never heard of the stuff before, until the order came" 

He was the station butcher 1 Such a man is to be pitied rather 
than blamed, but it does seem wrong that, where the Geld for 
economy is so large, it should not be better aimed at 

Another gronnd I have for complaint is, that when capable Th« frequent 
men have been selected or after they have acquired some expert, 
cn ce, their services are not retained at the work in which they m * D ** ” 
have shown aptitude A farm overseer, if be keeps to his work 
beyond a certain period, does so at the risk of losing promotion 
He should be a permanent non commissioned officor of the Com- 
missariat Department, “ seconded ”* m the departmental list, so 
that he may not lose promotion 

This is, I fear, a fault of the entire Indian system, and is, 
thus, one hal'd to alter, but, m the interests of the country, I 
would strongly urge the desirability of retaining the serv ces of 
men for work in which they lave shown special capabilities 
Sergeant Meagher, of Allahabad, is such a n an as this, and, 
knowing the energy he has displayed to the practical discharge 
of bis duties, it would ho a pity were his knowledge to be lost 
to this branch of the Commissariat or he himself lose promotion 
by remaining where he is Th° saving which the Military De 

J iartment might effect in matters of this ku d alone would go a 
ong way towards providing the funds required for tho other 
“agricultural improvements ’ which 1 am recommending m this 
Report, 


• TUI* term mean* tl at an olioer tvb le eroptojed on wok out* le I • 
legitimate *pbere would itltl reta n h i departmental pni t on and abare In a y 

promot on reiert ng at the «ip rj of hi* ooU de doty to bl* poiltlon In bl* 
Department 
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232. There are differences in agricultural conditions and prac- 
tice which result from the greater facilities for grazing and gra*s 
supply provided in one part of the country than m another. Im- 
provement may come from a modification of the differences 
through supplying these facilities where they are most needed 

Little is to be expected from the people , the most they are 
likely to do is, in a few cases, to follow an example set, and pos- 
sibly to convert the “ village waste," or a portion of it, into a 
*' reserve M for the provision of grazing and supply of grass. But 
the work will practically fall entirely to the shore of Government 

In taking op this work. Government will have to avail itself 
not only of a Lnon ledge of indigenons practices, hut also of 
Western science, as shown in economical methods of haymaking, 
silage-nnkiug, and the u*e of machinery, such as mowers, hay- 
tedders, presses, etc. 

The provision of grazing by means of the pasturage areas m 
the more distant forests is very desirable, especially for the purpo ea 
of cattle breeding. Similarly, where “ reserved forests " and plan- 
tations nearer cultivation cau afford grazing without detriment to 
the other interests which they are railed on to serve, the provision 
of grazing in them is a legitimate and very serviceable end for 
forest official* to keep in view In times of drought all classes of 
forests and woods may prove invaluable to the saving of cattle, 
and they should then be thrown open. 

Inasmuch, however, as to ordinary times the supply of grazing 
cannot be regarded as an absolute necessity, and since the existence 
of it is not necessarily coincident with the occurrence of the I est 
cattle, it should be restricted by proper rules as to the area to be 
thrown open at a time, the time of year when allowed, the number 
of stock admitted, and also the hind of stock. Where natural 
reproduction of trees is going on, grazing must be excluded, and 
goats should only bo allowed if separate areas can be given to them. 
The enforcement of rules as to forest fires is absolutely necessary 
In " huel and Fodder Jtesenes* jt will be generally found belter to 
allow cutting and removal of the grass than to admit grazing. 

The "village waste" is almost always urele«s for grazing pur- 
poses, and often tends greatly to the spread of di*ease 
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It is only exceptionally that the ratyai will bo induced to keep 
land in pasture 

Grass Farms have done a great deal oE good, and have effected 
considerable economies by reducing the number of “ grass-cutters " 
attached to mounted troop3, hy preventing troubles with cultiva- 
tors, and hy saving large suras that used to ho paid ns compcnaa- 
tion for scarcity of fodder. At the same time, it is clear tha^ 
haymaking, ns earned out on these Fanns, is ranch too expensnely 
done, nnd great economies are possible in the saving of labour hy 
having a permanent 6taff, and hy the employment of machinery. 
The management of Station Grass Farms by Grass Committees is 
not good, and the whole should he worked hy n special Forage 
Branch of the Commissariat The officers in charge of the Farms, 
as also the overseers, should be selected with more regard to their 
aptitude for the work, and, when they have shown themselves 
capable mcD, should be retained at it, without running any risk of 
losing promotion thereby. 

The Forest Department should co-operate more than it has done 
in providing grazing and grass for agricultural purposes, nnd in 
utilising the grass fiom plantations, etc , by means of pressing and 
haling hay, for military purposes 

Ensilage is at present an expensive process in India, and great 
improvement in the methods employed is possible There are 
ceitain advantages in adopting the proce's in particular cases, hut 
it will not become a general one in a country like India, 


RECOMMENDATIONS. 
233. I recommend — 


HI COMMEND- 


The creation of more " Fuel and Fodder Reserves/* in ordor 
to supply Gra«s for agricultural purposes, anil also Grazing 
where it can be permitted under proper restrictions 
The extension of Grass Farms, and their management hy a 
special Forage Branch of the Commissariat. 

The carry mg out of investigations at Government Exj ert- 
mental Farms on the host methods of making Silago 
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Fodder-Crops. 

23 4* In the last chapter I came to the general conclusion that 
the provision of grass, and of grazing in particular, while highly 
desirable, coaid not be called absolutely essential 

Nearly the same most he said of the growing of special fodder 
crops Undoubtedly, g * ' 1 * ' 

cattle, the cultivation 
and cared for, should b 

extend the system to p * 

cularly is this desirable where the provision of grazing is very 
limited, and possibly entirely absent Nevertheless after enquiring 
into the matter with some care, I hare not received more than the 
general reply that while cattle are undoubtedly far better for green 
food of some kind yet they can live quite well on dry food alone. 

This coincides with my own experience in England. 

In an experiment which I carried out at the U’obnrn Expen- 
mental Farm a few years back, I found that bullocks, when fed on 
cake, meal, and bay, along with water supplied to them separately, 
but receiving no succulent food whaterer, such as roots or gra^s, 
throve perfectly well, although the result of the feeding with hay 
did not prove to be an economical one 

At the Bhadgaon Experimental Farm (Bombay) experience has 
shown that cattle will do quite well on dry food during the hot 
weather, provided that they have a little cotton seed given to them 
Mr A Sabapathi Mudliar, of Bellary, told me that he liked to 
give fodder crops to cattle if he could, bnt that they would do 
quite well on dry food Tor cattle in hard work, or for transit 
bullocks, he did not think green food so destrable. In tune of 
famine, however, he had found the latter invaluable 

At other places also I heard the same opinion expressed, m f 
that fodder-crop were not so suited to working cattle At the 
military Grass Farms there is a similar objection to the giving G f 
silage to animals from which speed is req aired. 

235 It is one thing, however, to speak of a food not being 
essential for the exigence of cattle, but quite a different thing to 
speak of it being necessary for the i aprotenent of cattle This is 
where, I believe, the growing of fodder-crops will be reqmrcd 

It is true, as pointed ont in the last chapter, that the existence 
of pasturage is not always coincident with that ol the Jiest cattle, 
but yet instances were adduced where, as at Ivadiad, Baroda, Ifospei, 
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etc , the feeding ot cattle with green grass from the headlands of 
fields the ban Vs of watercourses, etc., was pursued with manifest 
adiantage. 

The Punjab supplies the best instances of similar advantages J'lVn'r^uH" 1 ' 
derived from fodder-crops In this Province the people depend J» b 
greatly On their cattle, and they take proportionate caro of them. 


The same is seen in Bchar, when tho cattlo of tlio European j i u n«h*r 
planters are compared with those belonging to tho nativo culti- 
vators. The former are fed with sugar-cane judr {Sorghum), oat«, 
etc., as fodder, while the latter only liavc wlml grass they can pick 
up, supplemented by straw-chaff {bhuia). 

The following quotations exemplify this Btill further:-— alnKurnoi 

Mr. Benson, in his Kumool (Madras) Report, says: — 

" In tbe Cutnbun and Markapor tfluht where ibe toil* are generally pnor 
"and thin Nelloro cattle can rarely reach a lire weight of 700 to hOO Hi In the 
“ Min dyal valley, on rich black cotton toil, the iame breed fed on tho judr 
“ (Sorghum) straw develop to 1,000 to 1,200 Iba * 

Mr. Nicholson, in his “ Manual of Coimbatore, writes *— f a ,i n Colmb ** 
“ Katigyam cattle are famona m Dturajiuram taluk becauso of tbe extent 
‘‘and quality of the pasture* . . The ratgali are dependent on 

“pastures and fodder-crops for the food of their cattle during tbe hot weather, 

* . • * ■ 1 deal of good fodder, 

“ ■ are grown for Kang- 

* • i garden land in Tcbru- 


236 Tho crops most largely used ns fodder-croTs nro judr ( 8nr - principal »«»■ 

. ■ ' ’ . i . # ’ ’ . si ucau fodj.r. 


The main differences between growing ft eroji for fnddor and | 

■ ’* .* * ’ ’ ' ' 1 1 1 , #1 (»Mcf Mm) » 


sometimes fed green, and somctnnci stacked when dry 

Over tho Punjab generally fodder-r rops nro grown for fftltla, 4-0 i.jit, 
unUjudr, or chart, as it is there termed, is the usual one Ml " 

In Debar, fudr is largely cultivated as a fed lcr-( rop, When 
younc it is believed to be poisonous, nnd is put rcimd tun Mrdnrs 
of fields to keep the cattle from trespassing on to tho crops 

^ This crop is also grown m^Gujardt (Bombay), at Poona, and 
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Sdjra, m many instances tales the place of /tar, but is con- 
sidered inferior to the latter as fodder 

In Madras, rayi mostly tabes the * V •>•»- e » » 

latter, tbe*** l— 

The strav " 

that of be r t wv» site straw. Ilapi 13 

used both gieeu rodder and also m the dry state. 

Sugar-cane [Saecharu/n cffieinarum), as a fodder-crop, is used 
principally by the European planters in Behar Lite chart it is 
sown thickly. It is chopped np when green and is mixed with dry 
fodder, such as oat straw, etc This makes a > ery good mixture for 
cattle. 

Maize (Zees Mays), called in the Punjab mailt, is extensively 
used as fodder in fcbe Punjab and also m Behar and elsewhere 

Oats, barley, and even wheat are grown for fodder, the two 
former principally by European planters or on Government Stud 
Farms Oats are either cut green and chopped np as fresh fodder, 
or are allowed to ripen and are used a 3 straw food Oats and barley 
are taken by the indigo planters as change crop 0 for indigo. 

In the Punjab wheat is by no means infrequently fed off in its 
early stages, this strengthens the subsequent crop and prevents it 
from being beaten down b) wind and Btorms 

Gram ( Cicer arielmuw) is grazed over m the Punjab when etiU 
young In the Balaghat district of the Central Provinces pulses 
are grown along the tops of the embankments of rice fields and are 
used for cattle. 

Turnips are largely grown m parts of the Punjab as a fodder- 
crop This is the ca*e m the Jhaug, Gujrauwala, Montgomery, and 
Multan districts 

Rape is another crop similarly used m the Pnnjab 

Lucerne, where irrigation is available, is one of the most valu- 
able fodder-crops, especially as green stuff for horses Not onlj can 
several cutliogs (often five or six) he taken during the j ear, but 
the plant will last three or four years before requiring to be 
ploughed up and re sown. 

Lucerne is always grown and extennvely used at Government 
Stud and Cattle Farms such as Saharanpur, Hapur, and Hissar, as 
also at Poooa and other Experimental harms 

Next, I would mention two crops which, though tned experi- 
mentally with considerable sucee«s have not yet come into general 
use. The first is “ Guinea grass " {Panscom jumtHlorum), and the 
second the variety ol Sorghum saccharatum known as Sorgho I saw 
both these crops growing at several of the Expenmen tal Farms, 
and at the Seebpore Farm, Calcutta There is a read) demand for 
Sorgho m Calcutta b) men who keep milking cows It can be cut 
three times in the year 

Prickly pear {Opuulta rutyare) has been successfully used as 
food for cattle, and as (unfortunate!) for agriculture) it is only 
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tor abundant m Southern India, the utilisation of it m lime of 
scarcity would be most desirable The thorns with which it is 
covered are an obstacle to its use, but this difficulty has been over- 
come by Mr. A Sabapathi Mudliar, at Bellary. On this gentleman's JViStaritbi 
Estate I saw prickly pear being largely used as green food for siadi *r«t 
bullocks "Women were employed to remote the thorns from the *’* UlTJ 
shoots after they had been cut and brought in This they do, 
holding firmly the pieces of prickly pear with one hand by meaus 
of pincers roughly made out of scrap-iron bent into the requisite 
shape, then, grasping with the other hand a pair of tongs, also made 
out of scrap-iron and with saucer-like ends, they seize the thorns 
with the tongs and pluck them cut The pieces are then handed to 
another woman who cuts them into slices on a knife fixed vertically 
on a board, the latter being held Etcady by the woman’s foot A 
woman, receiving 2 annas daily wage, will remove the thorns from, 
and cut into slices ready for feeding, as much as 120 lbs. of prickly 
pear in a day. 

Mr. Sabapatli! Mudliar has had experience of the value of this fu t»Im in 
fodder, for during the famine of 1877, quite 75 per cent of his ,lm * 9 ‘ CMC 1 
cattle were kept alive by means of it, they having nothing more 
to eat than the pnckly pear and 1 lb a head daily of rice straw. 

Eight years ago, when Mr. Sabapathi Mudliar became Chairman 
of the Municipality, ho introduced this plan of feeding the muni- 
cipal cattle, and now they are fed regularly on the prickly pear, 
and the coat is only Us 4 to Rs 5 a month per pair of bullocks. 

Mr. Sabapathi Mudliar is now trying to cultivate a thornless 
kind of prickly pear 

237. I now give some instances showing the necessity there is v.»d for 
for extension of the system of growing fodder-crops. foddtr^isp* ° 

Mr Moens, writing of Bareilly ( N -W. P. ), says, in an extract DirtUij 
already quoted — 

"There are two points on which our agriculturists need instruction — 

‘ (1) growing grcen-crops for cattle , (3) the proper maiagement of their 
"manure *’ 


In Chota Nagpur fodder-crops are insufficiently known, for of < fco u > ((rv . 
Lohardaga Mr. Basu says — 

“ Cattle aro small owing to insufTicien-y of food. .... There i« too 
• little at raw in the country, not eno lgh to giro more than 2 Ibi ref head to 
** working cattle da ly, and thie is onlr nee atraw .... There are no 
44 fodder-cropa. 4 

A nd of Talamau he says — 

4 There n an laiafTeitney of atored fodder, hut itia rcliered be grating in 
44 jangle waste- . . . A. lot of cattle ar* bred in the aoulh and west 

44 part* in the forests * 

Mr. Nicholson says of Coimbatore. c«i-a»»t«e» 

• Fcdder-croos are rare, cIsUm or lam *■ is sometime* grown as a fodder 
crop on ‘ir>rd(o‘ land, but none erer on 4 dry‘ land The rat fat prefers to 
•‘crow rlofan lo maturity, aid get the gram, and to doubt* the jwli 
44 Betide*, 5t earn irrigation from well*.” 


13 
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Crops used as Fodder-crops 


At Avenasbi (Coimbatore) I found that no fodder-crops were 
grown specially for cattle* In the rains the * f dry ** land quickly 
gets covered with a coating of grass, and this feeds the cattle 

Trios m rodaer 033 Trees are frequently very valuable as supplying fodder 
for cattle. Among the hill tnbes many trees are so used, but in 
the plains there are also trees that serve this purpose well The 
babul (Acacia arahca) 13 one of these Its pods are capital food 
for sheep and goats, and the shoots and leaves are also eaten by 
cattle Other trees and shrubs so utilised are the filahua (Basua 
lattfoha ), different species of Dalbergta and TertnittaUa , the Jack- 
fruit tree (Ariocarpus integnfclta), different species of Znyphus, 
etc 

time u known 239 Little is known as to the relative nutritive values of 
i«odTi V.ta’a different fodders tn India Dr Van Geyzel, Chemical Examiner, 
lliim Madras, baa made analyses of South Indian fodders with the ob 
^] V »ca QeTWl ‘ 3 e °t of seeing whether they throw any light on the general prefer- 
401 1 ence given to 6ome kinds over others, notably to cholum and tdgt, 

as against rice straw, and also for ascertaining how Indian fodders 
compare with English and American fodders The investigation 
is not, to my mind, at all complete or satisfactory , the variations 
v l ~ - A a — * - w, ~ 1 * v — u collected from the same district, 
real conclusion being drawn 
“ e, iu one case, 6 2 per cent of 

5 per cent , while rice straw 
from lanjore contained only 87 per cent of albuminoids. The 
amounts of woody fibre are made to vary from 20 pec cent in one 
sample to 32| per cent m another , tbe ash in samples of rd>» 
straw from Salem vanes from 8 2 per cent to 14 per cent Many 
other instances I might give, «!1 showing how much depends on 
the time at which these samples are harvested, the circumstances 
under which they are grown, etc Tbe relative out-turns per acre 
are not given, and without this there is little to go upon, for what 
is really wanted is to know the total amount of constituents per 
acre and which fodder supplies the most and tho best of these, as 
well as whether one sample is individually richer than another, in- 
dependently of the yield per ac-e Ae I know from experience, 
analyses of isolated samples token at random will givo little real 
knowledge, and the whole subject of food-value of straws and 
oi »»» coi grasses is a very difficult one But tbis instance shows well the 
ior»i*ii»m .1 neet j that there is of investigation, not from the purely analytical 
side, but from that of agricultural chemistry specially. 
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Hedges 


240 In close connection with fodder-crops comes tl o subject 
•"•i «*t B * o’*"- oE hedging and enclosing fields Attention has been directed to 
fira tl e way m which, by affording a certain amount of fuel, live 

hedges may help to mcrea'o the supj ly of manure to the land 
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Again, they are very useful in preventing cattle. trespass and v»iinprweni. 
destruction of crops, Hedges are found over the greater part of trf»p*«»** 
Coimbatore, and Mr. Nicholson, writing of this, says — 

“ Cattle trespass is me , cattle and crops are protected, boundaries respected, 

* large quantities of fuel supplied, and protection is given to growing 
" trees 

Mr. W. It Robertson (late of Madras) mentions, in a Report 
on Bellary, that hedges of thorn would do much good there by 
affording similar protection 

In Anan tapur (Madras) fencing is unknown. 

It is in the Madras Presidency that hedges and enclosing of Thtlr ««»■ 
fields are mostly found. I met with (hem generally in the A venashi, ,eoc * 

Erode, Madura, and Salem districts, also at Hospct But they 
occur m other parts of India also , for instance, I saw them at 
Mahim (Thana), Nadiad (Gujarat), Baroda, Ahmedabad, Jeypore, 

Ulwar, and also at lloshiarpur in the Punjab. The special way in 
which, at Nadiad, the hedges and grass borders to the fields are 
utilised has been mentioned in the last chapter [see paragraph 
211 ) 

241. As materials for enclosing fields, mud walls are u*ed m J l 1 B ,0,ed 
the Ulwar Slate, prickly pear at Jeypore and many parts of s»m* * 
Madras, cactus hedges at Hosluarpur, euphorbia hedges around 
Ahmedabad, as well as generally «n Madras, and aloe bushes m 
Mysore One of the most useful hedging materials is the mvllu- 

hluiei ( Baltamodendron Berry i), a thorn which is largely used in 
Coimbatore and parts of Salem and Madura It is easily propa- 
gated by cuttiugs 

Mr Nicholson, speaking ot the advantage of hedging fields, 
gives the following proverb — 

** Note tlie Geld that is bodged, and tbs cattle that aro pastured ’ Or, to 
pit it lu another for n “ Compare the cattle that are penned and the Cattle 
that are (merely) grazed,’ 

meaning that the condition of the penned cattle is far superior, 

W here hedges are not grown it la not infrequently the case that 

than (Sor- 
the mam 

, , t (ordering a 

wheat crop , hemp is poisonous, and chan in its jonng state is also 
injurious to cattle 

242. Lastly, there is a certain amount of valuo to bo denred n*s»« *»i«rw 

- « 1 , r » e ui n VII u ludAir. 


fodder. 


ISA 
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covctcsioKfl CONCLUSIONS 

243 In bo far as differences in agricultural practice are the 
outcome of attention being paid, in the better districts, to the 
growing of fodder crops for cattle, and of enclosing fields with 
hedges, while id other parts these are neglected, it will be possible 
to effect improvement in agriculture bp modifying these differences 

It map not bo possible to grow hedges everywhere, but the 
Bystem is one undoubtedly capable of much extension, eo also 
is that of growing fodder-crops, both being followed with much 
benefit We have hero to deal with the third class of differences 
alluded to in Chapter II, vtz , those arising, not from purely 
external sources, bat directly from a want of knowledge The 
remedy must be sought, not in any direct measures which Govern- 
ment can introduce, but in the gradual adoption of the better 
practice by the people Government, however, and Agncultur 1 
Departments m particular, can aid greatly in the oxlension of 
agricultural knowledge, and in the transference of the practice of 
more advanced districts to those which are more bachw «rd 

Fodder-crops, we have seen in this chapter, are necessary 
for the improvement of cattle, and in times of scarcity such 
materials as hedge-clippings, prickly pear, and tre s, will he 
found immensely valuable 

But little r» known ns to the comparative values of different 
Indian fodders, and there is a considerable amount of work in 
this direction which can only be done with the aid of an Agricul- 
tural Chemist 


urcottiSKiDi- 
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RECOMMENDATIONS 
244 I recommend — 

The extension, wherever practicable, of the systems of grow- 
ing Fodder crops, and of Hedging or otherwise enclos- 
ing f elds more especially in parts where no pasturnmi 
exists, or where it is very scarce 

The employment of an Agricultural Chemist for India, to 
investigate, among other matters, tbc comparative values 
of different Ind an Fodders 
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CHAP1ER \I. cfiiKTcn k 

LITE STOCK AND DURTINQ Lit« S toc* i>» 

Utiiiim 

245 Tre subject which we now proceed to discuss is one 
on winch there is not much to be learnt from the ordinary 
cult in tor nnd his methods, and, in attempting improvement, 
the experience oE Western practice will have to be drawn upon 
largely, 

I have already spoken of cattle as affected by climate, by 
the existence of grazing, and the provision of fodder-crop** 

'their importance as supplying the mam source cf manure to the 
land has also b'en folly dealt with 

On points connected with the breeding of cattle I am not 
qualified to enter, and hen^e my remarks must be ot a very 
general character, 

246 Inasmuih as both climate and soil largely mflnenee imrr#T«n*n* or 
the breeding of cattle, more especially in respect of their size, ji£Vib!twiiUa 
it is clear that, while improvement of the smaller and inferior 1,1111,4 
breeds is possible, it is nevertheless only so within certain 

bruits. 

The Bengali will maintain that his cattle , though small, 
nre strong for their size, nnd that bigger ones would mean 
more j.rnui for them nnd more cost to keep. In the Punjab, 
on the contrary, the bull )cks are large aud fine, they nre well 
fed nnd carefully tended 

247. Cuttle represent the rah/at't capital, they provide the n(foojrf 
labour in ploughing and other field operations, they nre used for ottu. 
drawing water from well*, and tb<*y supply manure for the crops. 

In return ' * * ' * * ■ 

can pick 

left after , 

In other parts, a% for example, in the Punjab, they ore well 
cared for, and are fed with special fodder-crops, with green grass, 
ml-calcs, etc , or else thej are driven out to pasturage and shelter 
during the hot months. 


The pn * '■ 1 • 

* * " 

re folly treated 

of in Chap! - 


. aeed, safflower. 

cotton aeec ■ ■ ■ 

f CajfVt t wheat) are often given. 


gram and dal 


248. It must he allowed tl at there are excellent cattle to , 

V found til the country, tor, m going through it as I did, or tn *• i»»»4 w 
visiting Agricultural Shows, one msj see as good ca'tle as eau ** 

I* desired. I vu greatly struck with tbe appearance of many 
of the cattle exhibited at the Fahsranpnr and Meerut Shows, 
and no om eaa hil to l e imj rcraed with the general excellence of 
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the bullocks used for transit purposes, 3s ol'o of those employed 
in military service 

Tbe trotting cattle and driving bullocks that one meets with 
in Mysore, Rajputana, and el e e where, are smgularly hardy and 

6trOD". 

Put, though individuals may be able to rear fiuo cattle and to 
keep op special breeds, this is something quite apart from tbe 
improvement of the cattle of the country generally, the cattle of 
tbo raiyat 

(fuiioo *t a 249 The rea'on why better agricultural cattle are not more 
eatur generally found is mainly because of the inattention paid 

to the matter of breeding and selection Further, tbe sapersti* 
tioa that exists against the killing of bad C3tfcle militates against 
the herds being better than they are Still, it is not 
everywhere that breeding and selection of cattle are neglected. 

In the Bombay Presidency the Gavhs, or milkmen, follow vu 
a. system iu breeding their cattle, it is mentioned in Reports 
of the Bombay Agricultural Department that m some villages 
of the Presidency the people are known to purchase stud bulls 
at their joint expense. In Gujarat a great deal of attention 
is given to cat tie, judicious crossing is studied, and cabes arc 
cared for , oil-seeds as well as fodder are given to the cattle A 
bulloci will work here for 10 years at a well, or for 16 years if not 
put to well work 

In the Southern Mabratta country, cattle are, as a rule, 
good. Nellore cattle are famous throughout the Madras 
Presidency, and in certain other parts The bulls are quite 
big at two years old, and cost Rs 150 to Rs 200 a pair. 
Nellore cows are gieatly pufed also, Alambadi cattle are 
held in high esteem in the Salem district. Tbe balls cost 
from Its 150toRs 260 a pair. Tbe Administration Report 
of the Central Provinces for 1887-88 says —"In most districts 
" the bullocks used for agricultural purposes are of very good 
11 qualitj ** 

The Panjab owes, m largo measure, the existence of its fine 
cattle to the halls sent from the Hissar Cattle Farm 

From Palamau (Bengal) it is reported that the cattle have been 
improved by half-bred Rebar bulls, 

Bhagalpur cows aro m demand all over Bengal, the bullocks 
are used too, but are 6aid to eat times as much as indigenous 
cattle The Amrit Mahal (Mysore) herd was broken up in 1 886, 
but a certain number of breeding cattle arc kept by the Mysore 
Government at Ilosur, The Bhadgaon (Bombay) herd took its 
origin from this. 

OHimiir Though tbe above instances can bo given, it is very generally 

J tbo ca*o Ui3t tho breeding of cattle is left nlmost entirely to 
chance, nod that no selection is exercised. It has been jonifod 
out tn Chapter IV, paragraph 209, how largely tho blame for 
this attaches to tho " village waste," where herds of miserable 
cattle ran indiscriminate!) together. 
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In many parts o£ India the young bulls are the only sires 
of the young stock. They run among the herds until they 
are four years old, when they are castrated and turned into 
bullooks for plough or draught work In this way the young 
bulls often become sires before they are physically fit to get 
good stock After they are turned three years old they prob* 
ably make fair sires, 3nd the strongest animals do the most 
duty. Still, it is a cot uncommon sight to ecc an old bullock 
driving away a young bull from a cow, with the result 
that the latter may lose an entire season through not being 
served. 

250. The old Hindu Bystem of breeding is carried on by Th« orihmini 
means of the sacred bulls, or u Brahmam" bulls, as they are bnl1 
generally termed These bulls, dedicated to Siva or some 
other deity, acc let loose when still young, on the occasion of 
funeral ceremonies, or in fulfilment of a vow. They are picked 
cattle, aud, being sacred, are allowed to roam wherever they 
please, no one being permitted to kill them The custom is 
still maintained, and in some parts there are too many Brahmam 
bulla. Sometimes considerable dissension exists regarding the 
hulls, and frequent troubles between Hindus and Muhammad- 
ans arise on this account In many parts, however, the Brahmam 
bull is quite extinct, this being dne chiefly to the decrease in 
free pasturage area, and to the decline of faith in the old 
religious beliefs 

The Brahmam hull, where he exists, is almost always a fine 
creature, fed on the best of everything All that a cultivator 
may do is to dnvo the hull off Ins own field, though it may 
be only for it to go on to bis neighbour’s So well does the 
Brahmam bull faro that it is frequently asserted against him 
that he gots too Fat and lazy to pursue his proper calling, and 
that the cows get served by the half starved bulls of their 
own herds in«tcad Nevertheless, it is very certain that were 
it not for the Brahmam hull many villages would be very 
badly off. 

In some parts, however, Behar for example, the bulls are too 
numerous, and causo serious damage to the crops of the indigo 
planters Though they do not eat the indigo throb itself, they 
tread it down while searching for the grass that grows under 
its shade, but nowhere else Much expense has, accordingly, 
been incurred by the planters in putting ditches and hedges 
around their indigo fields. 

When the bulls get too many in number. Municipalities 
often Beizo them, and work them in the town carts. Thu pro- 
cceding, so long as the bulls are not killod or sold, is quietly 
acquiesced in 

In the North-West Provinces considerable trouble has been 
caused by the depredations of cattle stealers and Muhammadan 
butchers Muhammadans, being meat-eaters, hare not the 
eamo sacred feeling toward* the Brahmam bull as the Hindus have. 
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anti the complaint of the latter is loud that numbers of these 
cattle are stolen for the purpose of being slaughtered, and that 
their flesh is sold. 

Thus, I heard at Bhirwm that the vain© of a bull had risen 
fiora fis 10 to Rs 25 m consequence of the demand for its flesh. 
Neir Oawapare I hend eoraplunfs that theie were no Brabmani 
bulls left, and that the cultnators have to go to the nearest man 
who hse a boll, of wb-itever Lmd it may happen to be. The agt. 
ta<ion has, more recently, been increased by a decision given by 
«t®oifnmhip ^ r * Justice Straight, in which be declaied the Brabmani hull to be 
ggnfcMH “no one’s ir^perty," imsmuch as it could not be said to belong to 
any particular owner. The bull is thereby deprived of the protection 
of ownership, and becomes more than ever the prey of tbe cattle- 
stealers and butchers, while the villagers are deprived of the means 
c£ getting their cows served. Surely, such n decision cannot be 
allowed to stand. That men should be allowed to steal and realise 
money by the sale of the flesh of stolen animals, and then escape 
punishment on the ground th it the animals are “no one’s pro- 
perty, ” seems manifestly unjust, *md, »n the interests of the agricul- 
tural communities, the practice should not be permitted to 
continue. 

UsdtttT^ 25L It is very certain that without good bulla no improvement 
*'»**«*. bj ° in the cattle of the country con take place Where Bnhraaui bulls 
Omiummf. exis t , n su ffi C je,> C y there i> no need of doing more, but when* tliev 

are extinct, or where good country bulls do n it exist, then Govern* 
meat can do much good by the d.stribution ot good stud bulls. 

As I shall presently show, much benefit has been derived in the 
Punjab from the distribution of bulls from the Hissar Cattle Farm 
The same good might be done by the Government supplying other 
parte of the conntiy, just as it has done in the Punjab, 'ihe pri- 
vilege, n hen given, does not appear to ha\e been abused. A bull 
1« cat ed ra a village or town should bo under the chaige of the 
village headmau (the patel, lambardar, or similar ofiiual), and the 
latter should be required to report periodically to the local author- 
ity Further, it should be the duty ol the Provincial Director of 
Agriculture to heeij himself informed cs to what is being done in 
eich district to which hulls have been (listubuted, I do not thiol 
that any trouble need be talen about the food of the bulls 1 i 

* . ■ , , " ' ." that they are fed, nod the 

i . nill suffice. The ejetem 

■ : ■ ■ \ .tivators can go to tbe barm 

and i.hoose exactly what suits their requirements, ia decidedly tbe 
best one, and should he encouraged 

It is needless to say that the result to Government cannot be a 
directly paying ooe, but it is one which should be undertaken in 
the interests of tbe people as agricultural classes. 

e4t«tioa«i 252. It iff well, perhaps, that I should hero interpose a remark 
rMinVuw to show that, when I epeik of improwng the e title by using 

brtifn«u*» belter eire«, 1 am not at all in favour of trying to improve 

Indian ciUle by crowing them with llughih bull*. Ihe mam 



Lne Sloel ami Dairying, 


201 


object id India is to produce cattle suited for tcorl , and not, as in 
England, to produce either meat 01 milk At the llliadgaon barm 
1 saw a bullock that was a cross between a Mj s ore covr and a 
Shorthorn bull, a big, beefy animal, tint ate a great de il, but was 
net adapted to ploughing. 

Again, it is not enough, nor jet always the best way, to bring 
id fresh sire®, attention must be paid also to the selection, for 
breeding purposes, of the best cattle of a district. 

253 The distribution _ * 1 1 L ” f - 1 - — e»tu« b-w<j oc 

involves the retention of * »■ . ■ . hMiMcmur. 

the location of balls at Gc • . 

I am inclined to think that the good which has already been 
done by Government m tins direction is apt to be overlooked. I 
bad the opportunity of inspecting both the Hissar Cattle Farm in 
tlu. Punjab and the Bhadgaon herd at the Farm of the Bombay 
Government, and without, as 1 hive said, presuming to speak too 
definitely on points outside my particular sphere, I must say that 
3 was much struck, not only with the excellence of the cattle at 
these Farms, but, what is more to the point, by tbe impress which 
they bad left upon tbe cattle of the surrounding country through 
which I was then touring, 

254. The Hissar Cattle Farm, at the time of my visit and for n ,„ T c ,„„ 
Borne years previously, had been under the able management of t*""* 
Captain|Marrett. It covers G7 square miles in nil, and has about 
7,000 bead of cattle on it, these being divided into herds accord- 
ing *o tbe different breeds and nges It was started as long ago 
as 1813, tbe primary object beiug to supply cattlo to the armv for 
artillery pnrposes, a secondary cnc WS9 to supply agricultural bulls 
fer the Punjab and North-West Provinces. The artillery catfl> 
are variously bred, according as they are required for " polecittle '* 
or for " leaflet b," or for other spcual purposes. The Gujarat cross 
and the Nngore cn ss are mostly used as “ pole cattle/' and tbo 
Mysore cross as “ leaders," 

About 350 head are supplied yearly to tbe Commissariat 
Department. 

In addition, from 70 to 80 bulls are so’d annually for agricul- 
tural purposes at the Government price of Its 160 each Intend- 
ing purchasers aro allowed to go to tbe Farm and to choose the bulla 
for themselves. 

On a farm of such extent there is almost unlimited grazing 
ground, but the gra^s is, seemingly, very poorand thin. It is only 
on spots where the wster lodges that enough grass grows to afford 
a cutting. Tbrro is a further difficulty, that of procuring water, 
for the water-level is so low that welN, if made, would have to be 
over 100 feet deep. Captain Marrelt’s efforts to supply green 
fodder in the form of lucerne, r*<fr (Sorgitn), etc , are frustrated 
by the irregular supjl) of canal water, the farm being situated at 
tbe verj termination of tl e canal, and what water there is to spare 
goes first to the native proprietors {tei*inJars). 
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Notwithstanding these drawbacks, the Farm appeared to me 
to be capitally managed, and the stock bred on it were unquestion- 
ably fine Wliafc struck me especially was the reilly splendid con* 
dition of the young stock The calves were left alone m the yards 
doting the day, but had their mothers with them at night, the 
latter were not stall-fed at all during the rams, but simply grazed 
throughout the day , and the fact that they were able to support 
themselves and their calves too, is a proof of how much the gnss, 
unpromising as it looked, could do for them. All the cattle 
seemed to me excellent and m capital condition, and the spot must 
evidently be one well suited for breeding purposes 

Of the suitability of the Hissar cattle as transport and artillery 
bullocks I cannot speak, hot I have no doubt of the agricultural 
good that is being done by the Farm. 

impKiB madik His ar was the first efcoppmg-place in my Punjab torn, and as 
»qrw f nS of I went afterwards to other districts I made a point of particularly 

d strict® observing the cattle I may briefly s*y that almost wherever I 

went in the Punjab I found that the existence of crood cattle could 

be directly traced to the presence of an Hissar bull in the neigh- 

bourhood Thus, at iero 2 epore and at Oujrat (Punjab) the ordi 
nary cattle were excellent, and in each case I came across fine 
Hissar bulls, roaming over the fields, just as the Brahmani bulla 
do These balls, I found on enquiry, had been given gratis by 


Government but the hoi 1 for 

they aro very fond of nt 

Ferozepore will cost from of 

what i noticed myself, the 

Punjab Administration Report ioi 1000 oj — 


Kama! — ' There were six Hissar bolls m tl e 3 strict at the end of the 
rear m 18SS 89 ten more were cot and ten nioro were applied for the 
"demand was keen and increasing Practical farmers aro deputed to Hissar 
•to select for themselves 

Hosbiarpur — There are 21 HisJar ball* in the district which are effect 
" ms oil improvement in the local breed The - emndart 1 chly appreciate 
them they are no expense , they ore turned loose in the town ’ 

JBamal JPirtdt — ’ There are 14 Ilisssr bolls in the district 

The following ie from Major Massy's Report of the Kapar- 
thala Stale for 1889 90 — 

' Higsar bulls arc regularly imported Fifteen H ssar bnlls were d stnbuied 
“among the taht It, and were highly appreciated The yono a stock are 
" very promising 

Major Massy adds — 

‘ It is notor ons that animal* of this clais were never possessed before by 
*• the hapurthah peasantry 

I ol«o find that in 1887 two Hisa'ir bulls were scut as far ns 
At rob (Rebar) for use on t be Government Estatoa there 

tusg*m turn, 255 On tno different occasions I visited tho Blind gaon Form 
of the Bombay Government. Cattle-breeding has been established 
here for about 11 years, the herd having taken its origin from 
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tl 0 Amnt Mahal herd of the Mysore Government rnii'i' li«perrcd 

Tl e mam ol ject of this part of tlio I arm is (o I reed Mj *orp 1 nils 

for crosnng with nnd imi roving tlic cattle of tlio country nronn 1 

Here, as at Ilir«ar, I “ ’* 11 - 1 * * . wero being 

r aied winch were vt tin 1 in tie 

country generally, an e the latter 

if the right steps were taken to distribute the benefit Hut it was 

not that tl e stock at the Tarm alone wero pood for, as I passed 

through the district, I raw cvilenco of the impress wl ich tho 

Mysore cattle reared at the Tarm had mado upon some of the other i«<in m*i. n 

cattle, and how superior to the ordinary cattle were tl ose which f * "*® ,d ,lri c 

lad tho Mysore 4 touch" in them Ihc people of tho district 

1 ave now come to npprcc ate thi«, and tl ere is au eager demand 

for any young Lulls that arc for sale In 1889 nine young bulls, 

two to three years old, wore soil at an average of Its 53 each 

The young stock. I saw at the Farm were also most promising A 

short time after my visit, ci* , in October 1 S 00, 27 yonng Lulls, 

varying in ago from 6ix months to 18 months, wero sold at an 

average of Rs 40 each for breeding purposes By tl is sale alone, 8 {<fl lotJ 

Rb 1,080 were realised, whereas in the Farm Report issued pre• , » ,<, 

nous to the sale these same animals had been valued at Its C50 

only I regard this ns a strong proof that the people of tho 

country will before long come to appreciate any 6onrco from which 

good cattle can be procured The maintenance of the 1 arm as a 

breeding farm for cattlo is very desirable, and it is to this purpose 

that, 1 think, it is admirably suited , more so, indeed, than a3 an 

Experimental Farm in the stricter sense 

256 I havo said that the result of distributing stud bulls n«. 0 ii«mn»t 
from these centres cannot be a directly paying one in many cases, 1”^, 
indeed, it may at first b° necessary to provide the bulls free to point 
villages But the worl of breeding good bulls, and of improving * 

the cattle, must not be judged from tbe financial 6tandpo nt alone, 
but from that of the good effect produced in the country generally 

257 Where conditions are suitable, and where localities ooT«mraent 

require it, I am distinctly in favou r r " * p *“* I , ' ,n " * , 

made breeding farms for the supply < ■ ■ 

purposes Where conditions are nc 

where good sires are wanted, stud butts might, be located at Gov- 
ernment Farms This is done, for instance, at the Saidapet Farm, 

Madras If stnd bulls were located at the Cawnpore Farm it 
would, to some extent, remedy the defioiency already referred to in 
the matter of good bulls 

Coort of Wards’ Estates, again, would be very suitable places auo court ot 
at which to locate hulls It is not, however, enough to merely w * rd ' E8Ut ”’ 
place the hulls at these Farms but personal energy on the part of 
Directors of Agriculture will have to be shown in getting the 
people to avail themselves of the benefits offered When this is 
once done, the people will not fail, before long, lo appreciate the 
result, and to make u c e of it in the future 
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the*" *1- — '* Q *■ * •v*** Vftti—n cows are specially noted 
for ■ i i which tbe Mysore breed, 

for , ’ these special breeds are, 

however, very different to the ordinary country cattle. 

Throughout Chota Nagpur tbe village cows are very poor, 
owing to insufficiency of food and want of fodder-crops , no 
oilcake or other additional food js gnen to them. From 1 lb, 
to 1 $ lbs. of milk a day is all that they yield, and their value is 
from Rs. 7 to Rs 10 each. Buffaloes, however, co-=fc here Rs 25 
each, and will yield about 5 lbs of milk per diem. Oilcake is fed 
to them in the dry 10 ’ r ' * " ’ 

2 lbs' of milk is the a 
cows are rather bett 
well as to buffaloes, 
of mill, a day. 

In Gujarat (Bombay) milking-rattle are much more valued 
Thus, a cow will milk for seven months, giving 5 to 10 lbs. of 
milk a day, and will cost from Rs 2D to Rs 50 The buffalo is 
still more prized, and, being fed with oilcahg, cotton seed,yWr 
fodder, etc, will keep m milk for eight months, giving, for the 
first three months 20 lbs , tbe next three 12 lbs , and tbe last two 
0 lbs o! milk daily . Its value is from Rs. 80 to Rs 100. 

Nellore cows arc good milkers. Some that I raw at the 
Saulapvt (Madras) farm gave about 20 lbs. of milk a day. They 
were being fed on 5 lbs per head daily of earth nut cake and bran, 
with cftolum fodder, 

oi 263 When such differences exist as are instanced above, it 
tauiog<uii« , 3 very clear that in many parts improvement in the milking* 
cattle is possible. As regards buffaloes, the people seem to 
appreciate their value, and there is little, I think, that need he 
done fmther But there is a good deal that may be done towards 
improving cows, more particularly where tbe sale of imlk or the 
manufacture of tbe native butter, called ght, is carried on. This 
will be found to be chiefly the case where pasture and grazing 
areas abound, and where the professional graziers resort with the 
cattle of the villagers, generally taking payment themselves m a 
share of the mill. Beyond trk&re such pasturage exists, httle is 
done to maintain the cow specially as o milking animal , but the 
buffalo lakes its place, and the cow is looked on rather na the 
breeder of future plongb cattle Thus, while the distribution of 
stud bulla for breeding working-cattle js capable of wido extension, 
it will, I think, only be m special parts, and where pasturage 
exists in abundance, that improvement of the milking strains of 
the country cattle will be effected to any great extent. 

This matter ha*, however, not b a en altogether neglected nt 
Government Farms, for, at IIis«ur, Mysore cattle are crossed with 
Sind, Gujardt, Angole, and Nagoro breeds, partly with the 
object of improving their milking properties, the Mysore breed 
being specially dclicient in these At the Bhadgnon Farm, 
Molvi cows arc kept ns nurse cows for the joang Mysore stock, 
ami at I'oona, luve-'UgaUous lave for eomo lime been earned on 
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n, fo the tnilk ptodoeing qualifies of Gujarfit nnd Aden cows, nnd 
on the influence of different foods upon tbc jicld of rrilk. 

2G4. Of late, effort* have been made to extend the practice of {*jjk{£ rn ' ,#r 
Dury Farming in India Mr. Ozanne, who, nt tlio time of my 
usit, was Director of the Department of Land Ilecords and 
Agriculture m the Bombay Presidency, was foremost in tlio 
endeavours to foster this industry, A considerable impetus was 
given to the movement by the visit to India, in 18SD, of Mr 11 a now 
Mr. II. A Ilowman, a well-known dairy-farmer, from "Warwick- i’ 8 SS* tI,i “° 
shire, England, and who came out on behalf of the Datrj Supply 
Company, Limited, of London, for the purpose of introducing the 
mechanical “ Cream separators,” for winch that company wero 
agents. These separators were of Swedish make, the invention of 
Dr. de Laval, and were of a size which could be worked by hand- 
power Mr. Hoffman also ti ok over with him a number of other 
appliances for making butter The native way of making batter mtthod 
is, fo boil the milk as soon as drawn from the cow, then to cool it, o{ •“** u * 
and, after adding a little sour milk, to let it stand from 12 to 21) 
hours in a bra's vcs'el narrowed towards the top. After standing, 
the milk is churned by the rapid twisting round in it of a stick 
which is kept spinning round by the baud, first warm and then 
cold water being added now and ogam, but quito empirically. 

The butter "comes" in about a quarter of an hour, and is 
strained off on to a cloth, the sour butter milk, called t&l or eSdt, 
being much relished by the people The butter is collected, put 
into another brass ve«sel, and melted over a fire This operation 
requires careful watching, and good yit makers are adepts at it 
In the heating, the water is evaporated, and a portion of the mass, 
which is probably the enclo'ed curd, deposits at the bottom of the 
vessel, the remainder being poured into jars nnd stored. This is 
the fffo, or native butter, sa largely used m cooking, eto , and it 
lias the property, which ordinary butter has not, of keeping good 
for a long tune. 

Mr Ilowman, when he first came to India, was met with wlnt Mr no«m»n« 
proved to be a difficulty, — the exceptional richness of buffalo milk. 

But this was soon overcome, and wherever the mechanical separa- 
tors were shown at work, the opinion was universal that capital 
butter was produced, and that the system which Mr Ilowmau 
demonstrated, that of making butter without it being at any stage 
touched by the hand, was an immense improvement on, and a far 
more cleanly method than, the native one. The butter which 
Mr Howman made would also keep quite well for a week He 
further showed that he could not only make ght from the butter pro- 
duced, but that from the separated milk the sweetmeats and curds, 
in which the Native delights, could be made perfectly well The 
separation also gave, in the form of freshly -separated milk, a per- 
fectly sweet and wholesome article of drink. In England the 
main difficulty with the cream separator has been the utilisation of 
the skim-milk, and this is likely to prove the same m India. If 
the Natives show a readiness to take it, either for drinking or for 
manufacture into sweetmeats, this obstacle may he overcome. 
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bnfc not otherwise Tt was, honever, when Mr Howmnn put 
himself into competition with the skilled $ht makers that ho 
failed in showing that he could produce more ghi than the native 
manipulator He could always get more butter, hut m making 
it into fit the Native excelled I cannot, however, regard the 
trials as b j any means satisfactory or complete In one butter- 
making trial which I witnessed, the native operator showed 
himself very clever in mal mg up his butter with a great deal of 
water, so that it might weigh heavy, whereas Mr Howman’a batter 
contained no superfluous amount Then, when Mr Howman’s 
butter was made into fit this was done by the gh% makers, and it 
is very certain that in some cases, at least, it ms spoilt by them 
But the chief consideration is the following In the absence of 
any chemical investigation into the nature aud composition of fit, 
it is impossible to say what ght exactly is, and whether, as nude 
by the Native, it is purely butter-fat, or whether it does not 
contain some amount of curd The latter, indeed, is probably 
the care The butter, ns made by Air Howman, was merely 
butter fat, without curd , this may account for the fact that 
Mr Howman obtained more butter but less ght What is reallv 
wanted is the investigation of such points as these by an agricul- 
tural chemist resident in India itself. 

Mr. Howman’s visit undoubtedly showed that great improve* 
roont was possible in dairy matters in ludia,but whether the benefit 
will extend beyond the Cnropean community is questionable 

265 Mr Ozanne was not slow to follow up the stimulus 
given to the plans he had had for 6ome time in contemplation. . 

Mr. Keveotcr, a Swiss, who had assisted Mr, Howman, was 
retained m India by the Bombay Government, and the Agricul- 
tural Department started a Working Dairy in the city of Boinlmy 
This was fitted 

aud so euceerefu r 

concern was take , , « 

him. Then another capitalist started a second similar business, 
and, at the tune I left, both were succeeding well At Poona, 
also, butter is mnularly made by the Agricultural Department, 
and is sold in the town Mr. Keventcr was lent for a time to the 
North-West Government, and at Cawnporo and elsewhere he 
showed the process of butter making He was also engaged iu 
demonstrating that cheese might be manufactured m India 
Ihe berries of Putter**, it may bo mentioned, can be used w India 
for tbc purpose of curdling milk, they nre obtained from Sind 
At the Saidapet Term (Madras) a cream-separator ia used 
There is a ready sale for cream, and more is sold as such than flu 
made into butter The students of tho college (Natives) do not 
cara for butter, so I was informed 

266 This leads mo to the consideration whether bnltcr- 
maltng by improved metlods is hkclr to make much fldvmeo 
in India 1 must fay I hardly think that it will, so far bb th« 
native population u concerned Butter will not replace gh, 
for the reason that it will not keep any thing like the time that 
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flidoes. The Native, again, males gAt with tho Bimplo utensils 
ho has nt hand , ho could not moke butter in this way But, 
wherever there is a considerable European population then, I think, 

English dairying may bo pursued with much benefit and comfort 
to the community I could not help wondering how, in such 
towns ns Calcutta, Bombay, Madras, Poona, Allahabad, and 
others, the English residents put up with the so called “ butter" 
with which they are supplied. 

267. But of greater impc“ A - 11 ~ 1 " ■ * ■ J * “ • atMtoy^ 

question of the milk supply , o , .“pijia 

generally earned on the les3 

in almost nil eases are most in* , 

often close beside the wells and drain into them ; the vessels are 
washed in this water, and the cattle drink it or other equally bad 
water Seeing, os we know only too well in England, how readily 
disease is propagated through the medium of milk, the wonder is 
that, in India, epidemics have not been more closely traced to 
impure water, or to insanitary surroundings affecting the milk 
supply. The supply of milk to military cantonments is one 
aflechng vitally the health of our troops in India, and that this 
should go on, aa at present, without any control, is highly prejudi- 
cial to their welfare There is little or no check upon either the 
state of the places where the milk is produced, nor npon the 
adulteration (often with impure water) which constantly goes ou 
Bombay and Poona are exceptions to this statement, as careful 
supervision is exercised there 

Wherever troops are stationed, the supply of milk should be 
earned out by regular contract, and tbe sheds where the cattle 
are kept and the milk is produced should be under constant 
inspection and control by sanitary officers 

268 Schemes for the establishment of regular Dairy Farms D »trj r»rmu 
in connection with the supply of milk to troops have been 
suggested by Colonel Marriott, of Allahabad and others, and 
I regard the proposals very favourably "Where troops are 
regularly quartered 6uch Farms might with advantages he 
established, and should have a herd of good milking cows, 
with two or three stud bulls In addition to the milk supplied 
the cows would produce calves, which, if females would 
be the future milking animals, and if males, would do for 
entering into Government service as transport and artillery 
bullocks 

The attention of the Commissariat Department should be 
strongly directed to this important matter of a pnro milk 
supply to troops 

Tn addition to military cantonments. Jails are institutions 
which would benefit from a regular and supervised system of 
milk supply. 

At Madura, what was formerly the Experimental Farm of m *Jor» Farm, 
the Agricultural Society is now kept up as a Dairy Farm 

14 
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Improvement *n Dairy Methods and 3 Itlk Supply, 


There are about 15 coirs here, most of them good country 
cows, and a few Aden cattle They are reckoned to give 
about 12 lbs of milk each daily, when m full milk, and are 
fed with earth nut cake and giogelly cake Milk is fold to 
the town, hut not cream, butter, or phj This part of the 
Farm pays very well, and would seem to show that a good 
milk supply would be appreciated in native towns as well a3 
where Europeans are in considerable numbers. Mr Oranne has 
io prospect the establishment of & forge Dairy Farm for supplying 
Poona with milk, butter, etc 


nw, « 269. Horses do not in India come under the term "agn* 

cultural live stock but, inasmuch as the Horse breeding Oper- 
ations of the Government of India are included under the work 
of the Agricultural Department, a passing reference should he 
made 

Hone bleeding The objeet of tbo Hoise breeding Operations is, primarily, to 
aowDoSaur supply Remounts for the Cavalry I ormeriy there were army 
indu. studs at flopnr and elsewhere, but these are now given up, 

and the Cavalry have been supplied with horses imported 
from Australia and New Zealand. The endeavour of the 
Horse-breeding Department has been to improve the horses 
o! the country by mating the country-brod mares with pure-bred 
sires. The selected sires are either Norfolk Trotters or thorough- 
breds, imported from England, besides a few Arabs 

At the different Fairs and Shows, country mares are chosen 
by the officers of the Department, and are branded as being 
eligible to be served by a stallion belonging to the Department 
Their produce are intended to supply the remounts The stallions 
are quartered in different parts of the country. 

I went over the Hspur Farm, near Meerut, and saw the 
stallions of the Hoi so-breeding Department, and also the breeding 
mares, and the young stock belonging to the Army Remount 
Department It ib found necessary to buy the produce of 
Government sires at as early an age as one year, for, if left 
iiWr&kSjthftbwweaMft fo'iwi tc be mwzAlj v. jawl perawjM&Uy* 
Also at Bhadgaon, Lahore, Gujrat (Punjab), Hosbiarpur, and 
Salem, I saw stallions of the Horse-breeding Department that 
were quartered there In addition to the horses, there were, 
both at Harpur and at the other depdts, donkey stallions 
kept for mule breeding purposes In the Punjab and North-West 
Provinces these were very popular, out in Bombay the idea has 
not taken at all 

In the Rawa! Pindi district (Punjab) alone, there aro 26 
horse stallions, and 47 donkey stallions, belonging to Govern- 
ment. 

In the Central Provinces, Government stallions are located, 
but are not much used, trotting bullocks being generally used for 
transit purposes 
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It would bo IraVell ng beyoud my sphere were I to pa c s nny 
detailed criticism on the way in which the Horse-breeding 
Operations arc conducted. I can, at most, mention my general 
impressions of what I saw, without wishing to attach much 
importance to them But, after seeing Norfolk Trotters id 
E ngland, I cannot say that I was favourably struck with the 
representatives of the breed that bad been sent out to India , 
they appeared to bo too heavy, too largc-bodied for their lege, 
to have a lack of style and a coarsene's of log which did not bring 
back to my mind the specimens I bod seen in England It is, I 
believe, questionable whether the Norfolk Trotter is the right 
kind o r horse to cross with the country mares in order to produce 
a caialry IteniouDt, the appearance of the young stock would 
indicate their suitableness for dragging guns rather than for making 
riding horses 

In the case of the thorough-breds, the acquiring of a good 
animal seems to have been sacrificed to the obtaining of a high- 
sounding pedigree Of a number of horses that I eaw at Hapur, 
the majority were rather “ weedy-looking,” and several were 
lame. But the money difficulty comes in here, and when, as 
is the case, the purchase price is restricted to 25(J guineas, or 
300 guineas at the outside, one can hardly expect to get a really 
good sire. 

The Arab stallions were, ns a rule, very good, occasionally 
a little light the best I saw was one named “ Ajeel," then stand- 
ing at Hosbiarpur 

Some of the donkey stallions were also good. The general 
fault with them was, that they showed a shrinking of the 
hoof g 

270. Of other farm live stock I need say but little. 

Attempts have been made by Colonel Coussmaker and 
others to improve the breeds of sbeep, and to obtain a better 
wool, but nothing of a lasting or general nature has been 
accomplished. 

At the Saidapet Farm a fresh cross-breed, called the ** Saidapet 
breed” has been established. At the Hissar Farm Jeypore sheep 
have been crossed with the progeny of Leicester tufs and 
Bikanir ewes. It is stated that the sheep now give wool, 
rather than the hair which they produced before. 

The country sheep (Bikamr) have also been crossed with 
Australian Southdowns, but the latter only lived six months. 
Their produce, however, seemed to show an improvement w 
wool, the price realised for it off the farm being Rs 25 per 
maund, whereas the general price for country wool is only Rs 17. 

The question of improving sheep and goats is partly one of 
providing for them a more abundant supply of food, and not leav- 
ing them to pick up merely what they may chance to find But it 
is probable, also, that much can be done by careful selection of the 
stock already in the country, rather than by Importation of breeds 
from other lands. 

14 a 
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Horn*, Sheep, Goats — Calll Digene 
Cotile Disease 


271. Comparatively little is known in India on the object of 
cattle disease, and vet it is one of great agnculfcnral importance, 
for, when an epidemic breaks onfc, the cattle perish m thousands, 
and do not seem to have a power of resisting it equal to that 
“ — 4 •*» - V V i - « i. » that cattle epi* 

they can onlj 
The variety 

of names by which diseases are known to the Natives m different 
parts makes it hard to ascertain how far they really recognise the 
particular ones and the respective symptoms To a certain extent 
it appears that the people are aware of the advantages of isolation, 
and make some nse of it The herding together of a lot of m ser- 
able half starved cattle on the 11 Village waste ** is as I have previous 
ly remarked, one of the most potent means of spreading disease 

In the Central Provinces, enquiries were lately made as to the 
means of checking the spread of disease, and the replies received 
indicated that the people would welcome Government interference 
to prevent the cattle of villages when, disease existed, from mixing 
with those of other villages Bnt the proposed isolation of indtvi 
dual cattle in a village hospital pound was not so readily approved, 
and it was felt that the owners would want to go and {eed their 
cattle and thus would themselves be the means of spreading 
infection let another difficulty is that of preventing the spread 
of disease through the sale of hides When cattle die the Chamart 
or leather dressers come at once and skin the animals, taking the 
hide for sale The hide is their perquisite It would seem that the 
only way of remedying the evil arising from this source is to give 
compensation for the hides destroyed 

Mr Nicholson in desenfc ’ L 1 v~.it-* 

lakhs of rupees are annually 
that fencing is not done here, 
much loss 

Efforts m»a« to 272 Within recent years efforts have been made to gam a 

$5«£i« * ,W * knowledge of the diseases of cattle, and of their treatment 

At Lahore (Punjab) a Veterinary College was established m 
1832, and now has 90 students A dispensary and hospital are 
attached to it At Poona (Bombay) College there is a veterinary 
course and men who have passed through it are qualified to take 
charge of the local dispensaries which have now been started at 
Ahmedabad, Nadiad, and other towns m the Bombay Presidency 
Dirpeaur ei These dispensaries are used to some extent by the different muni- 
cipalities for the treatment of their working cattle, and their wider 
usefulness is beginning to be appreciated In the Punjab also, 
tbera are similar dispensaries, and in the Central Provinces veteri- 
nary ^hospital assistants are eent out to different districts to trea f 
the cafttle m them 

B*rt«oi«*icii Tbe\most important step which has of late been taken is the 
appointment of Dr. Iungard, a man of established scientific reputa- 
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tvonj as Imperial Bacteriologist to tlie Government of India 
Dr Lmgard, after considerable European cxpcrienco under men 
of 6ucb note as Drs Kocb and Klein, was brought out to India in 
1S90, and located at Poona, a special laboratory being established 
for him there by the Government of India for tho express purpose 
of enabling him to pursue original research and investigate tho 
causes and cure of cattle diseases in India This appointment is 
one of great importance, and is almost the first in which a man 
trained m scientific investigation has been brought to India and 
enabled to follow original research Associated with Dr Lmgard is 
a selected vetennary surgeon, who undertakes the survey of cattle 
diseases in India and m this capacity brings to Dr Lingard’s 
notice any outbreaks or new diseases which manifest themselves in 
the country 

There is a probability that a bacteriological laboratory will also 
be started at Lahore, m connection with the Veterinary College 
there, and be used for the investigation of equina and bovine 
diseases 

273 In Madras, the step tak°n has, on the contrary, been of a n«trom<ie 
retrograde charactc ~ the cattle 4Ctloo “ l M,dr " 

disease branch of lave given 

up, for the time, The out 

come of a Government enquiry was to report that the veterinary 
staff was insufficient and inefficient, and that the cultivators offered 
opposition to the action of the veterinary officers 

These do not appear to mo valid reasons for giving up tho 
attempt to learn more about the epidemics which annually clear off 
so many of the cattle of the country The first duty should be to 
provide a proper training for the men who are to go about the 
country, such as is, for instance be ng provided at Poona and Lahore N 
When a class of properly tra ned men is obtained, and efficient 
supervision is provided, then it w 11 be the duty of Government to 


an Agricultural Department and not (as it has been made in 
Madras) that of the Education Department 

I believe that the subject of cattle diseases in India opens a 
great field for investigation and that wide-spreading benefits may 
accrue to the agricultural community thereby 
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CONCLUSIONS 

274 Differences m agricultural conditions and practice which 
result from the varying qualities of the cattle of one district as 
compared with another arise in pa r t from external and physical 
causes, such as climate, grazing facilities, etc , and in part directly 
from want of knowledge in breeding and selection of cattle 

The impossibility of altering physical surroundings m any 
material degree, prevents more than a partial modification of the 
agricultural differences 

To some extent, however, it is possible to modify the differences 
and improvement m agriculture will be effected by providing for 
the better supply of stnd bulls, and for their distribution through- 
out the country 

The people themselves will do little m this direction, and the 
initial work will have to be undertaken by Government The 
people, however, may, as they have done m the past in the Punjab, 
6lowly come to appreciate the advantage of obtaining good cattle 
In effecting any improvement in cattle the examples of native 
practice will not suffice, but the experience of Western practice 
must be applied also 

The people, may however, be induced to follow the practices 
already adopted in some parts of India, and may grow hedges for 
penning cattle and fodder crops for feeding them 

The retention of Cattle breeding Tarms is very desirable, but 
improvements in the system by which they arc managed should be 
made The chief alterations desirable are, the better selection of 
Superintendents and the continuance, in their position, of men who 
have shown themselves specially qualified for the work 

Government Experimental Farms and Court of Wards’ Estates 
should have good stud bulls standing at them, these bulls being 
available for tbe use of the neighbourhood 

In Dairying there is but limited scope for improvement. Where 
a considerable European population exists, or where troops are quar- 
tered, the introduction of better methods of butter making is likely 
\Jlo succeed, and it is very desirable that it shonld do so With tbe 
dative population not much progress will be made The question of 
milk supply to troops as well as to tbe European population, to jails. 
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and other institutions is a most important one and demands urgent 
attention The establishment of Dairy Farms is the best way to 
provide for the want of a pure milk supply "Where dependence has 
to bo pnt on native milk dealers the various establishments 
should be under control Up to the present tbero baa been no 
scientific study of dairying matters In India, and an Agricultural 
Chemist should be appointed to carry this ont 

Encouragement shonld be given to the study of cattle disease 
and to the employment of methods to prevent the isolating spread 
of epidemics The enforcement of regulations for affected animals 
will have to be firmly earned out, even if opposition ho at first 
shown by the people 
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RECOMMENDATIONS eecom 

P1ENDA110KS 

1 recommend — 

The continuance and extension of Cattle-breeding Farms 
and the distnbution from them to villages, through 
Government agency, of stud bulls suitable for improv- 
ing the agricultural cattle of the country. 

The making Experimental Farms and Conrt of Wards* 

Fstates centres for the location of stud bulls 
The establishment of Dairy Farms for the supply of Milk 
to Troops and Government Institutions 
The appointment of an Agricultural Chemist to investigate 
matters connected with Dairy Farming 
The prosecution of Enquiry into Cattle Diseases, and into 
the means of preventing cattle epidemics 
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Not mncb scope 
for Implored 
implerneat* 
under existing 
condition ». 


That Improve- 
meat U poiiibla 
(oetaaced bj 
llefofca to gtr- 
wtlV. 


Native rerjalrc 
rarnta mutt be 
studied. 


276. Peeiiaps in no direction have efforts at improving Indian 
agriculture been pushed more than in that of introducing new or 
Bo-called “improved" implements. Even at the present time it is 
not unusual, among people who speak of the ratyal's farming as 
being “primitive" to say, “ What tan yon expect when he uses a 
plough which merety scratches the soil?" After seeing for myself 
what is used, and what have been suggested for nse, lam obliged 
to conclude that there is not much scope for improved implements 
under existing conditions. Not that the ones the raiyat uses at 
present are perfect, or that others have not advantages, but it is 
equally true that the existing implements have also advantages, 
and the suggested ones disadvantages, both of which have often 
been overlooked in the past. That there is some room for improve- 
ment is shown by the success which has attended the introduction 
of the Behcea sagar-mill. Still, when this has been mentioned, 
I confess that one cannot go much further, and if the history of 
the Bebeea mill is looked into, it will be found that it succeeded 
only after a close study had been made of native ways and require- 
ments, and after the machine had been adapted to these. I have 
no hesitation in sayin® that if this method be not followed it will 
be quite useless to spend time and money in trying to effect im- 
provements. Even if a thing be good in itself, patience, persever- 
ance, and energy are required to make the Native comprehend its 
advantages, but when once he is thoroughly convinced of its utility 
he will not be slow to follow it up It took several years of 
waiting before the Beheca sugar-mill began to make its way, hut 
when once it was introduced into a district the demand for it often 
exceeded the supply, this has led in the past to many imitations 
and new adaptations of it, some bad, some good. 




^"(Avery’s) plough 1 “ . ’ ■ 

tera* A certain numbei . . - 

culaV districts named , . - . ■ 

the planters, they do n . ^ » 

^j«Uoaflioo8« reasonstere several, the first being that of cost. The raiyat* a 
i.Thoircoat. ‘ practice As to buy an iron share in the bazar, for 4 annas; this he 
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taWs, along with some babul wood, to the village carpenter, who then 
makes the plough. In Eastern Bengal a wooden plongh costa 8 
annas only, hut U3. 2 to lie. 1 may be considered the general 
- • rpi-~ ~x . — • „i 


Rs. 12, As. 8. Every attempt has been mado to lessen the cost, but 
without avail. 4 1 ' . ’ * * ‘ 1 *» * r * • -'’i standard, 

be will be loti . ■ ■ . advantage 

of which has y ■ . . in Gujarat 

(Bombay) a complete set of farming implements can be purchased 
for Rs. 20, and one may see, as I did, the oxen returning from the 
fields drawing along, m one load, some four or five implements, 
including plough, bullock-lioc, leveller, and seed-drill. 

A second objection which the raigat makes is the weight of an 3,ihttr««tght. 
iron plough ; it is, he says, heavy to work; his cattle are not strong 
enough, and he cannot carry it himself, as ho does his wooden 
plough, on his shoulder from field to field. Theso contentions are 
often true, but not always The native plough, generally speak- 
ing, weighs about 25 lbs. , eomo aro even lighter; the Konkan 
plough, for example, weighs only 20 lbs. An “ improved “ plough 
will weigh from 30 lbs to 80 lbs. But frequently, tho native 
plough is considerably heavier than this Tho Kh&ndesh plough, 
one in common uso by tho ralyal of that district, weighs no less 
than 160 lbs ; it costs Rs 6, is worked by odc pair of oxen, and 
goes down 7 inches into tho black soil, turning up heavy clods, 
which afterwards weather down The Nagil plough of Gujardt 
(Bombay), on tbo contrary, weighs 60 lbs. (with yoko) and is drawn 
by from six to eight pairs of oxen. Why there should be this 
difference, the smaller number of cattle being nsed for the heavier 
plough, is hard to explain, still, it is the practice, so Mr. Ozanne 
assures me. The heavy Deccan plough is worked with as many as 
12 pairs of oxen At Shiyali (Madras) Mr S. Sabanayagam 
Mudhar uses an “ improved " * * * 1 

. iair, and thoso of Mr. Sab- 
anayagam Mudhar, Rs. 60 a pair. Tho contention as to the 
greater weight oi ** improved 11 ploughs is, thus, not always correct, 


left out on tbe neias at mgnt, for tear ot tneir being stolen. 

A third and more potent objection is the difficulty of repair- 3 DiBcnlly®! 
ing iron ploughs. "When, occasionally, I have found iron ploughs T,palr 
used in a district, it has been where a proprietor owns a small 
foundry, and is able to execute the repairs there. This was the 
case at Bellary. Mr. A Sabapathi Mudhar sells a number of 
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Objections to Iran Ploughs, 

Swedish ploughs hero. Those used on the black soil go 2 foot 
deep, and require six to eight pairs of oxen ; they cost R s . 50 
each, but a smaller size used on red god costs Rs. 25 only. One 
thousand ploughs, mall, hare been sold, the repairs, however, are all 
done at Mr. Sabapathi’s factory Mr. Sabanayagam, Afadhar, at 
Shijali, also has hi3 own workshop, where repairs can be ex- 
ecuted. Messrs. Thomson and Mylne, who make the Beheea sugar- 
mtll, have found this same difficulty 0 £ repair, and have met it by 
establishing local dcp&s, taking back the worn-out mills from the 
cultivators, and replacing them by new ones, m preference to trust- 
ing to local attempts at repair. The manufacture of wooden 
ploughs, again, ^ a regular employment of the village carpenter; 

■ ■ . and docs not charge for 

■ expense of the villagers. 
■ ■ ' ‘the gram, and, in return, 

repairs and makes new plougns an toe year round. His occupation 
would bo m great measure gone were iron ploughs substituted 
for the wooden ones 

4 , Th« Native There is yet another objection The raiyat, if he be given a 
«iii not nso so furrow-fcurmng plough, will not usq x t as it ought to be used, vt r., 
the proper ivay. allowing it to run flat on the sole; but he will stick the point into 
the ground, just as he does with the native implement, and the 
Work will be both faulty and difficult to manage It was at Nadiad 
that I saw a Native u orktag with tlm ‘ ‘ S aidapefc’’ plough , the front 
wheel was quite np id the aw, aDd never ran on the ground at alb 
I saw the same done at Seebpore, with a plough introduced by 
Mr. Sen, but, when the man was Bhown how to use it properly, the 
work was very good. 

TT-* 1 «... f — — .W/Jbly the first and third (cost 

sot think that iron ploughs 

objMtjoM to 278 Even if properly used, a plough that goes deep may do 
inisd > i'/' ishi08r harm where a native one would hot, its,, by turning up inferior 
n ° soil, and by bringing lumps of hm^gtone ( kankar ) to the surface. 

Again, it is quite possible that, vvere deeper ploughing to be in 
vogue, the moisture, which, m tbe caso of some soils, it is so 
. ■ ’ - * v - -* . t rrow 

. . . • ■ ■ s , . . , the 

like 

’ ■ ■ This 

h is 

■ t " ... . 

* • . rring 

and loosening it. For hard and sim*b a ked 'ground, such "as is often 
met with, no action could be better adapted, and, m a trial at 
Meerut, T saw an English plough Completely fail on such land. 

I have Mr. W, B. Hudson’s (Tirhoofc) authority for saying 
that for breaking up land in wet weather the native plough i« 
better than a furrow-turning one, for the latter throws over a slice 
which will not break down readily. 
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In black soil* too, a plough that goes deep js bad, if no nun 
falls after ploughing. 

The fine tilth produced by the frequent ploughing with a 
native plough produces a surface which will absorb water hotter 
if ram follows, than would that left bj a furrow -turning plough 

Against i * * * ' * t there 10 bo 

little manure ost if the coil 

were turned 

Even when deep ploughing 10 employed, as by Mr. Sabapathl 
Mudliar at Eellary, this is only dono once in four j cars with 
the Swedish plough The native plough is used for tho rest of 
the time 

Further, land is frequently infested with weeds, Buch as kuttda 
(Sacckarum ct/iare), which, if buried, will readily Bpring up, and 
whereas the native plough, with its digging action, tears the 
weed out and brings it to the surface, a fnnow-tuming plough 
would cover it over, and give to it the very bed it required for 
propagating itself So, too, would it be with a field covered with 
dub grass (Cynodon Dadylon), every joint of which will grow 
again For nee cultivation, nothing but a digging and stirring 
plough, like the native one, would do any good, working, as it 
does, among mud with several inches of water over it For break- 
ing up new land the native plough has also advantages, and some- 
what resembles the leanng action of the ‘ steam-digger ” 

279 At the Meerut (North-West Provinces) Agricultural Show Tr)i i. of ott i T , 
I was a witness of work done by native ploughs brought into pf‘^ lc { 1 “ pr0Te ‘ 1 
competition with English and “ improved ” ones The field had oat- 
stubble on it, aDd but few weeds. The English ploughs, drawn by 
horses, were altogether handicapped by the smallness of the plots 
and by the difficulty of turning, so that they had no chance of 
even showing quiet work But the long slice turned over (tho 
ground being wet below the surface) soon began to dry in one mass, 
and looked verr like forming into a bard brick under the influence 
of the hot sun, whereas the native plough just scraped the soil up, 
leaving it veiy fairly pulverised, and the stubble exposed on its 
surface The best work, in the judges’ opinion, and in my own 
also, was dono by a “ Watts " plough, for the soil was quite inverted, 
and yet it crumbled as it fell, covering over the stubble com- 
pletely, and leaving the appearance of the field far more even 
than m the case of the other ploughs lhe covering m of the 
stubble, as 1 shall explain presently, may be an advantage or a 
disadvantage, according to the nature of the weeds and grass 
turned in with it But, after all, the judging of the merits of 
ploughs by mere inspection of the ground plooghed, partakes 
greatly of the nature of speculation Before the question of 
“ improved ” as against native ploughs can be settled for India, 
there must be actual demonstration of the superiority of the crops 
grown by one method as against those by the other 

I am well aware that deep ploughing has been ndvocatcd by Mr. 

Benson and others of great experience in India, and also that some 
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Swedish ploughs here Those used on the black soil go 1 foot 
deep, and require bis to eight pairs of oxen, they cost Its 50 
each, but a smaller size used on red soil costs Rs Z5 only One 
thousand ploughs mall, have been sold, the repairs, however, ore all 
done at Sir. SabapatWs factory Mr Sabanayagam. Mudhar, at 
Shiyali, also has his own workshop, where repairs can be ex 
ccufced Messrs Thomson and Myloe, who make the Beheca sugar 
mill, have found this same difficulty ot repair, and have met it by 
establishing local depots, taking back the worn out mills from the 
cultivators, and replacing them by new ones, in preference to trust- 
ing to local attempts at repair The manufacture of wooden 
ploughs, again, is a regular employment of the village carpenter, 
he forms part of the village community, and does not charge for 
his labour, but is kept up at the general expense of the villagers 
At harvest time he gets a proportion of the gram, and, m return, 
repairs and makes new ploughs all the year round His occupation 
would be m great measure gone were iron ploughs substituted 
for the wooden ones 

4 Tt« N»t w There is yet another objection The rat //at, if he be given a 

»ih not o,b *0 fnrrow-tormng plough, will not use it as it ought to bo used, vtt , 
improper ivsj allowing it to run fiat on the sole, but he will stick the point into 
the gronnd, just as he does with the native implement, aud the 
work will be both faulty and difficult to manage It was at Nadi ad 
that I saw a Native working with the 1 S aidapet ' plough , the front 
wheel was quite up in the air, and never ran on the ground at all 
I saw the same done at Seebpore, with a plough introduced by 
Mr Sen, but, when the man was shown how to use it properly, the 
work was very good 

Until the foregoing objections, notably the first and third (cost 
and difficulty of repair), are met, I do not think that iron ploughs 
will be used to any considerable extent 

objections to 278 Even if properly used, a plough that goes deep may do 
p harm where a native one would not, ti*», by turning up inferior 

D D god, and by bringing lumps of limestone (kankaf) to the surface 

Again, it is quite possible that were deeper ploughing to be in 
vormc, the moisture, which, in the case of some soils, it is so 
necessarv to retain might be lost The turning over of a furrow 

* « T J C *U„ „ U„ n |. nil (f 


more like that of a pointed stick running through the gronnd, 
just below the surface, say 2 1 to 8 inches deep, simply stirring 
and loosening it For hard and a un- baked 'g ro und, such as is often 
met with, no action could be better adapted, and, m a trial at 
Meerut, f saw an English plough completely fail ou such land 

f have Mr 77 B Hudson's (Tirhoot) authority for saying 
that for breaking up laud m wet weather the native plough is 
better than a furrow- turning one, for the latter throws over a shoe 
winch, will not break down readily 
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281. Thcro arc cases however, where "improved " or English 
ploughs may be profitably uted This will he, I think, only where »|5 f * 
there are large areas to be cultivated, time being thus a matter 
of importance, and the economy of quick labour and improve- 
ments having room to show itself, so that the question of first cost 
becomes relatively o! n ■ 4 * 

for the adoption of 

planters of Behar ovc" ■ 1 ■ 

hear that he likes the “ ■ 

adopting it on his sma 

Both Mr. Sabapathi Mudlnr, at Bcllary, and Mr SiLamyagam 
Mndliar, at Shiyali, arc large landed rropnetors, and I could 
understand the advauta^e to them of the " improved " ploughs. 

The latter gentleman had £P7 tillage cattle, and he reckoned that 
he could do IS acres with the “improved ” plough in the time that 
the native wooden plough was doing 4 or, at most, b acres. So this 
meant to him an economy of cattle 

In Behar I have seen even 11 ’ ' ce, 

and Mr. W. B Hudson told Ian 1 

to plough with it about half , to 

bring a fre«b layer of soil into n'e Again, at Captain Chapman’s 
estate at B&ti, Oudb, I faw a steam-plough at wort. The 
*' cultivator " was employed for the purple of breaking np land 
and bringing it under cultivation The land had previously formed 
the bottom of a lake, and such a matting of weeds and roots I 
have seldom seen The 'steam.plough bad as hard a tast set as 
was possible to imagine, but it did its work splendidly , side by 
side was other land which bad before been in the same state, but 
now, mainly as the result of eteam-ploughinp, was bearing magni- 
ficent crops. Had not tbe well known zeal and energy of Captain 
Chapman brought the resources of improved machinery to bear on 
this land, it would be unreclaimed still, for I am 6ure that no im- 
plement other than the steam.plough could have possibly done tbo 
wort. 

There are yet other cases m which I think an iron plough might 
do good "When land is clean and free from weeds such as lunda and. 

{ Saeeharum ei hare), the turning over of a furrow would bury the 
stubble, so as to allow it to rot and serve as manure to the land. In 


held was left very even and clean. If there be nothing bnt 6tubblo 
and harmless weeds, the turning in of these would enrich the soil by 
the rdded manure provided m the decomposing stubble and grass, 
instead of wasting it as the native plough would If, however, tbo 
weeds were of such a nature a3 to spring up again after being buried, 
the harm done by inverting the soil and covering them in would bo 
much greater than the benefit received manumlly 

In preparing land for sugar cane, a Native will plough 6, 12, in*. *!*•**>* 
or even 20 times, in order to get deep enough, and to render the 



LIU! a seep* far 
osfl of Med 
drills taowisR 
&nd retp ug 
UMbln<>i 
tbmhtoff 
machine etc 


Threat r,e 
machines and 

winnowers 


222 Deep ami Shallov Ploughing compared 

soil fine enough Here I am sure that deep ploughing at the first 
would effect a great saying of labour Tho possible loss of 
moisture has not to be considered, for sugar-cane is almost unirer- 
sally watered artificially Ab a matter of fact, in the sugar culti- 
vation around Poona it is the practice to plough 7 inches deep with 
an 8-buUock plough. 

Lastly, it sometimes happens that, when heavy rams come on 
suddenly, the surface soil may get super saturated and water- 
logged, the lower lay er remaining firm and dry, whereas, had the 
soil been deeper ploughed it would have retained the wafer heifer 
and have allowed it to sink m to a greater depth, instead of soaking 
merely the surface soil, and then running off 

282. II for ploughs of new designs there be hut little room, 
still less is there for more expensive implements, such as seed- 
drills, mowers, reapers, threshing machines, etc The native 
seed drill will strike every one who sees it at work as being 
wonderfully efficient, and leaving little to be desired At the 
Saidapet Farm " ’ • ued 

at a cost of Its. lent 

implement, woo a I 

can, however, understand that when one watches the slow process 
of reaping a crop, a number of men (and often women too) squat- 
ting down, catting handfuls at a time, laying them in bundles, 
and then leisurely taking these home, he will naturally think 
that a mowing or reaping machine would pay better in the end 
But it is far otherwise, for th r V 

injuring the crop, and the 

and very much rooreoheaply » ■ 

ence shows that, even in England, when labour falls below a certain 
level, it does not pay to use machinery, and reaping by hand may 
still under some conditions be more economical than bv machinery. 
So is it with threshing machines, the cultivator has his bollocks, 
they may ns well work and tread out the gram, be has no fear 
of bad weather coming, and no argeDb call on bis time, nor hired 
labonr to pay, besides, be gets the broken strawand ebaff [bhtisa) 
Bolt, so that his bullocks will eat it readily. At the Cawnpore 
Farm there is a threshing machine the price of which is Rs 188, 
but it is almost needless to say that none of this kind have as yet 
been sold, 

283 Threshing machines and winnowers, however, demand 
somewhat more attention, by reason of the importance attaching 
to the cleaning of gram, more especially that of wheat It is only 
on large estates, the “ concerns ” of indigo planters, and by 
Europeans generally, that threshing machines will have any actual 
use on the farm itself, and then it will be because in sneb cases there 
is a great deal to thresh, laboi * * p time 

is thus an object m view they 

break and chip the wheat a f * parate 

gram from wheat, and that the bhuta is not rendered short or soft, 
as it xs by the process of fcreadingont with bullocks 

Inasmuch as the planter grows his oats, barley, or other grain 
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not foT export, but for use on Im estate, tlio objection n*ln Ilia 
appearance of tbe sample docs not matter to him, and Im find#, 
too, that Ins cattle, after n abort timo and on getting n»od toil, 
will perfectly well cat tbe straw thraihed by the mncliino, Ilnur, 
ever, to moot tbe objection (one, I think, Lnaod on cmtmn und 
idea only), in some modern threshing machine* nn arrangement 
for softening the etraw lias been added. Winnowing machines 
have met with more favour from tho cultivator llinn have thresh* 
ing machine*, and he ic ready, I think, to admit tin ir tiioftiliie** 


■ ■ ■ Ciltlo |i K#r 

is of no consequence, and some experiments conducted by Mr. fo«ll Nl >• 
Finucane tend to show that treading-ont of com by bullocks is , *'* 1 

— •* ■'* — - 1 -- It may bo said generally, 

■ ■ ■ is not required, cnttlo-powcr 


284 . Anyone who has watched tho clever dovicos of tlio native Kalinin jt*. 
cultivators xn the implements which they use for harrowing, level. m,T»V«u» 1 " 
ling, drilling, raising water, etc., will sco that if anything in to re- 
place tho exiting Implements it must ho eimplo, cheap, and 
effective. He will indeed 1o a clover man who introduces 
something really practical. I was especially struck with tho 
effectiveness of a small hand-pick, in common uao for dig- 
ging holes to put Beedlings into Another useful implement in 
tbe kodalt or hoe, I have heard indigo planters say that, If 
they could afford it, they would profor to Imvo their fields 
broken up with this hoe rather tbaD with any kind of plough 
The Native raises the kodah above his head nnd brings it down 
with force into the soil It penetrates about 4 luobes, and brings 
up the soil m large blocks which are loft to weather down Diffi 
grass {Cynodon Dactylon ) can be exterminated in this way. 


A short-handled hoe, called, in some parts, a matndti, is m 
general use also, aud is a most handy tool. X was very pleased, 


men arc piled upon the sledge, and it is safely dragged by bullocks 
over fields aud roads, however rough, and sometimes to considerable 
distances. 

In speaking of attempts made at improving native implements, iojro*ccr*ut 
I am reminded of a story which I heard about a man who tried to “jiiit 
introduce spade digging into India Hearing that the Native “ 

did not wear shoes, he had a broad piece of iron fixed on to the 
spade, bo that tho foot might be put on it more easily, but Le 
quite forgot that the Native never uses his legs or feet for dnvu./ 
anything into tho ground with force, but does bo entirely with h.t 
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arms. It is useless to try to male the Native do anything of this 
kind except m his own way Take, for example, the case of men 
mending a road and shovelling stones on to it , they do not work as 
Fnghsh labourers would, but one man holds the handle of the 
ehovel while another pulls at a rope fired on the lower part of tha 
handle just above the iron In this waj the stones aro scraped up 
on to the shovel and deposited where wanted It is the fame 
with ploughs , a Native if given a donblo handled plongh, would 
naturally conclude that it was meant to ho guided by two men, 
one at each handle 

inp&Bmtohu 285 Ingenious though native implements be, and hard though 
beta emoted they be to improve upon, there are, nevertheless, instances to show 
that here and there it can be done These I proceed to cons der 
inrtemntamM 280 At the Cawnporc Experimental Farm several kinds of 
¥»n^ t& " 0,>ore implements are manufactured and sold yearly In 1883*89,94 
ploughs (" Watts " and u Kaisar ' ), 22 pumps, 24 corn grinders 
(costing Rs 25 each), and 8 chaff cutters were sold at the Cawn 
pore Farm Sometimes implements are given out on trial, hut 
most aro aold outright 

Tha ciwnjwt! The pump sold here is generally known as the "Ckiwnpaw 
fatnp pump ” It is a kind of chain pump, and is admirably suited for 

rawing water tho depth of which below the surface does not exceid 
20 feet The pump has had considerable success in the neigh- 
bourhood, though it hardly comes within tho ratyal's means, the 
prices are, for 3 feet to 10 feet depth Rs 40 , for 15 feet depth, 
Rs 45 , and for 20 feet depth, Us 50 Tins pump is an adapts 
tion from one brought by Sir Edward Buck from Australia After 
a long senes of careful trials and modifications, made undor tho 
supervision of Mr W J Wilson, of the Irrigation Department, 
North West Provinces and Oudh it was found that for depths 
between 1& feet a ‘ n i i n. alive 

devices for raising * fe®t 

or so, and ogam at * pp«* 

auces were superior 

Bowr-fflim 287 The success that haB attended the introduction of iron 
sugar mills has been touched on in passing ( see paragraph 276) 
In many parts they have quite leplaced the old clumsy native 
wooden mills The native mills are either the hoi hi, a mortar 
and pestle arrangement, in which the cane is bruised and pressed, 
or else wooden roller mills, oF which there are two kinds the gundt 
or cherht , consisting of two, or sometimes three, upright wooden 
1 ’ f 4 horizon 

i 30 and 

■ pressing 

• ho rollers 

many as 

i ller-mills 

are, that tney can ue imuu <ulj ij, uuu iuau Cue aum uave not to 
be chopped up or cut into short lengths, ns is the case with the 
holhu oud with the iron mills , thus, the fibre, after pressing, is 
available for rope-making, and especially for ropes for we)l3 For 
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the latter purpose the sugar-cano fibre is much prized, as it will 
stand the constant immersion iu water necessitated by the employ- 
ment of the Persian wheel, the method o£ raising water most com- 
mon throughout the Punjab. Still, it has been rightly pointed 
ont that there are quantities of muni grass (Saccfiarum etliare), 
which would Eerce the same purpose quite os well. 

288. Anyone possessing a knowledge of the chemistry of fer- Circa tnlUnfM 
mentation is well aware how great may be the gam or how great JSuonfe?* 
the loss resulting from attention to or neglect of the numerous, • n * ir 
and often seemingly ramnte, points which affect the condition of 
fermentable substances, such as the juice of the sugar-cane. Clean- 
lines’, rapidity of expressing, speedy transference to evaporating- 
pans, npid boiling, extent of surface exposed, removal of non-crys- 
talhsable matters, proper defecation, and final Careful storage, are 
considerations which favourably influence, m a most marked way, 
the out-turn from one and the same quantity' of original material 
worked upon. There are a number of other determining factors, 
such as, the Tariety of cane grown, the method of cultivation, the 
manuring given, the influences of soil, weather, and watering, 
the time of cutting the cane«, and the rapidity with which the 
canes are taken to be pressed On all these matters knowledge in M«ioficitn 
India is hut limited, and a wide field is still open for enquiry. On ia «*°’ nir T 
one or two points there is some general knowledge, as for instance, 
that the quicker the juice be expressed, and the more cleanly 
the process he, the larger will be the actual yield of sugar. 

In these respects the Beheea sugar-mill and its imitators show AdTtBllWi0f 
great improvement over the native methods The irou mill has 
also the advantage of being portable, and it can be worked by the n»UT*mui*. 
labour which the raiyat can command. The Beheea mill was 
introduced in 1878-74, and, as first manufactured, was a two- 
roller one, costing from Re. 80 to Rs 100, but within the last 


pre'Eing rollers. I have Bpoken of the difficulty attending the 
repair of the iron mill, and how the proprietors, Messrs. Thomson 
and Mylne, have met this by establishing depots throughout the 
country, where worn-out mills can be replaced by new ones 

The careful and prolonged study of what the H alive really 
requires has, in this instance, resulted in the production of a 
machine the advantages of which have been clearly grasped by 
him ; hence the progress made. 

289- I give the following instances of the extension of the use io>u<*« #r 
of the iron sugar-mill - 

The Punjab Administration Report (1899) iprats of the Beheea in par. j 
pull »nd lU modifications as being “the only implement successfully in- 
troduced into the Punjab in late year*" In Bohtak it is ** driving the old 
" kolku (native mill) out of use" , m Kapurtbala the substitution of it for 
itcoden nulls is actively encouraged. At fint the ccltmton would not take 
it , but wh«D, n» 18S6, as the result of competition, the pnee came down 
first 80 nulls were purebared, and later on 200 more. There is abundance of 
pur*/ grass (SjerAarrm o/iarc) at Kapurtbala to serve for well ropes. In 

15 
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Hosbiarpur the iron mill is coming rata use the native tail! (ieJna) u worked 
by three pairs o£ buttocks and the cane hss to be passed through the rollers 
several times 

1 Seagal. From Bengal there era many reports of the extension of the osa of the 
iron null, eg , in Lohardaga Palamau and Rnngpore In Palamia the native 
kolhu has been driren oat of n*e sod m Rnngpore, on One Esta'e (Balajkin) 
alone there are £00 iron mills in ose 

! Midrs* At Hospot in Madras, I found that 75 Bsbeea mills had been sent there 

between January and August 188i alone Hr Goal, of Hoepet has since 
pushed the sale of iroa mills largely, and they oro highly appreciated theta 
are now GOO Befceea mills in the district, and the wooden mills are a!) gone 
Tha iron imUa are hired onfc for ono ropes per day Sir Gond told wve that 
thera is a large field for iron mills m Hyderabad, as the people hare cot yet 
given up their wooden mills 

*. Doaisy From Bombay it tf reported that m ono village alone vis , Velar jn VaUa 
taluk Satara there are 120 iron mills in use The in 11 is pushing Us way 
In the Deccan bat in Gajardt, with few exceptions, the wooden mill efcill holds 
sway 

tKorth Watt It ig tn the North West Provinces that most advance has been made, and 
FmiBfM iron anils are almost general The Beheea firm hare depfita at Saharaapur 
and elsewhere ~- 

meX^o’rirai 290 It is not for we, without special investigation and trial, 
ummger 8° ,n *° respective merits of rival iron eognr mills, hat I 

B f would say that these are legitimate points for Provincial Agncal 

nitmiDcSwt total Department? to enquire into Experimental Farms are 
joeni* places where such trials should ho exhaustively earned oat 

»&*.'>*«• 291 Passing from the sugar-mill, I would next mention *m 

mpota eg implement the extended use of which would be attended with 
much benefit , I mean the 'hallow iron cvaporatmg*pan for boiling 
the expressed cane-juice in The more rapid evaporation effected 
by the broad shallow pan, as against that with the narrow and 
deeper pan generally used, would give much lew opportunity f< r 
secondary fermentations setting up, and for imparities finding 
their way into the juice Both of these circumstances tv ill ciuse 
a loss m the amount of crystalhsable sugar yielded In Palamao 
(Bengal) the shallow pan is in use but not in Lohard-iga, nor yet 
in Dacca, in the latter earthen pans are employed In Gujarat 
(Bombay) the use of the shallow pan is universal but it is not 
known m Basse m where deep narrow copper pans are iu vogue 
Bog»* 292 Still more recently a centrifugal <( drier” or sugir “ turbine” 

lurbia v ** ha? been mtioduced into fndia, it effects the rapid separation of 

the molasses from the crystals of sugar Though woihed by 
hand and very efficient, it is of necessity expensive, and cannot as 
yet bo expected to be applicable except where sugar is made on a 
tolerably large scale or by a combination o£ r my at a A. sugar 

“ turbine” ot Sfi-wch size will deal with 60 maunds of crude sugar 
m 10 hours 

Wtitafih 293 ploughs, winnowing machines, and iron sugar mills are 
about the only implements which the Natives have in any way 
appreciated, and, among these, the success of the last named has 
been much the most marked 

Of other implements, I must say that it la not likely that they 
wHl enter to any extent into the rmyaCt agricultural system 
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Chaff -cutters may, perhaps, be hero nnd there appreciated, and a 
few have been sold at Cawnporc , bo, too, may it bo with corn- 
ff rindin'? machines. Others, such as bone-mills, water-pumps 
driven by wind, cream-separators and other dairy implements, 
mowin'?, reaping, and threshing machines, elevators, cotton-presses, 
etc,, will only be emploj ed on largo Estates, on Grass Farms, or 
in connection with towns. 

I can, however, indicate one implement of which there is need ; 4&°?wte£ l! ‘ 
this is a portable oil-pressing mill At present the mortar and 
pestle arrangement adopted m the native wooden oil-mill, though 
effective, is cumbrous Its cost is Its. 60 In consequence, all 
the oil-seed has to be brought to a place where there happens to 
be a mill What 19 wanted is an oil-mill of a domestic size, which 
a woman can work inside the enclosure of her own house A way 
seems open for some one to replaco the present oil-mill with 6ome 
such machine as that with which Messrs. Thomson and Mylne 
supplanted the wooden sugar-mill 

394 H°t improvement in implements, or rather m the l 0 f T 
cultivation by their meaus, need not always proceed from J>“ gfwjjw 
outitUe existing Indian practice Sometimes it may be found <np 
that in a particular district on implement is unknown, or is inferior 
to one in use elsewhere, and improvement may be effected by tho 
transference of practice At a little distance from Ferozepore, on 
the way to Ludhiana, Mr. E B Francis showed me some light 
sandy land on which when a shower of ram falls soon after sowing 
a crust is very apt to form, so that the young shoots cannot force 
their way through it This is especially the case with barley and 
rather less with wheat, when it forms, the people habitually re-sow 
the crop, for thev have no implement corresponding to a harrow 
I have instanced how careful the Behar indigo planter is to break 
up this crust the instant it forms, UBing a bullock-rake or harrow 
having spikes Borne 8 inches long and penetrating about 2 inches 
into tho soil An implement of this kind if introduced at Feroze- 
pore would entirely dispense with the necessity of re sowing The 
improvement here would consist in a transference of native methods, 
not an importation of foreign ones A Eimilar instance is that of a 
seed-dnll for “ dry u (anirngated) cultivation In the northern or 
Telega portion of Madras such a drill, is used, but not in tho 
southern or Tamil portion, where tho grain is sown broadcast on 
“ dry ’* land. 

295. Experimental Farms have in some cases been, and ought 
to be still more the places where different implements should be Eiperimenitf 
put to thorough tests Subsequently they might be the centres f,*bnt’oS n c d i d " ’ 
lor distribution of such implements as had been found to be really bl 

beneficial, and which the raiyat would be able to avail himself of. 

Bnt much more care must be exercised, I think, than has been given 
m tbo past before a machine goes out with the Farm’s mpntnatur 
on it If it be found to be useless, or if it be beyond the raxynt't 
reach, it will not redound to the Farm’s credit, nor to that of the 
Agricultural Department of the Fnmnce I haTe seen at Experi- 
mental Stations implements which there was not the remotest 
chance of the raifat ever using, and, unless these are really required 

15 a 
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for the economical management of the Farm, their presence for 
demonstration purposes is a useless expense 
Msodsting B«a 296 In conclusion I would remark on the desirability of 
of seem fie employing in agricultural enquiries men of scientific attainments, 
such as engineers, chemists, botanists, geologists, etc , whichever the 
emaines circumstances of the case demand If this be not done, such expen* 
mental trials will lose the greater part of the value that might 
attach to them, and there will be no guarantee as to their being 
properly, that’is, scientifically, conducted On the other hand, real 
value may be derived from such experiments when earned out on a 
right system and mth scientific help It is most desirable* there- 
fore that Agricultural Departments should employ m their 
enquiries the aid of skilled experts 



CONCLUSIONS conclusion*' 

297. In considering the differences of agricultural practice 
which nnse from the possession, in one district, of implements 
unknown in another district, we ha\o passed entirely beyond the 
second mam division of differences laid down in Chapter II No 
longer do external surroundings enter, but it is altogether with the 
third division that we have to do, its , the differences which arise 
directly from want of knowledge 

On this account the people can do little or nothing to effect 
improvement, while from the peculiar conditions of Indian agricul- 
ture, the Government cannot do much either 

In brief, I do not think that there is any great scope for 
improvement m the raxyat't farming implements 

Further, where any improvement is possible, it will come mainly 
from without and not from within, if, by the application of 
Western science to native ways and requirements Very occasionally 
only will it be possible to extend the use of a native implement 
already in use m one part but unknown in another 

The introduction of the Iron Sugar-mill has, however, clearly 
shown that marked benefit may anse from the employment of 
machinery of Western origin provided this be carefully adapted to 
the needs of the Native Unless this provision be taken failure will 
certainly result 

Similar benefit may result from the use of shallow evaporating- 
pans for sugar-boiling, and there is an opening for a portable 
oil-pressing mill 

Although in some instances deep ploughing is advanta/*iun; 
this is not generally the case in India, and I do not think tlatiirm 
ploughs will take the place of the native wooden os*-* nutll tl a 
difficulties as to imtial cost and repair can be met 

For winnowing machines, chaff-cutters, an I v~\ i ic^rs a 
limited future may he open, but other lmplemeria, such ^ moron 
reapers, threshing machines, elevators, bonr-rmllj^ <nnra-*erjirator < ? 
etc , a use will only be found on large Lstat**, Farms m 
towns 


230 


Conclusions 


The work of Government m connection with the introduction 
of new implements is to submit them to exhaustive trial at Expen* 
mental Farms and to work them side by aide with the native 
methods. 

If the advantage of a new implement is clearly demonstrated, 
then the Provincial Agricultural Department should make its Farm 
the centre from which to distribute the implement and its Shows 
the means of exhibiting tbc machine at work 

In conducting any exhaustive trials the Provincial Agncul* 
tural Departments should make use of experts m the particular 
branches of science connected with the enquiry. 

recommendations 

298. I recommend — 

The exhaustive trial of new implements at Government 
Experimental Farms. 

The association in tnals of Implements of men special!/ 
skilled in the respective sciences concerned in the 
enquiry 

The distribution of approved Implements from Government 
Tatma and the utilisation of Agricultural Shows for 
demonstrating the working of such Implements. 


BECOMMEND- 
AT JOBS. 
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chapter xm. 


CROPS AND CULTIVATION. Cion ** u 

CCLIIVITIOV. 

299. A description either o£ the crops of India or of their scop* «f tbt> 
cultivation is not called for in my Report, and I shall therefore *“* p w * 
only deal with these matters in so far as any suggestion for their 
improvement can be made. 

300. I have remarked in earlier chapters upon the general 
excellence of the cultivation; the crops grown are numerous and 
varied, much more indeed than in England. That tho cultivation 
should often be magnificent is not to be wondered at when it is 
refnembered that many of tho crops have been known to the 
ratyatt for several centuries ; nco is a prominent instance in point. 

Yet, that improvement is not impossible may be seen m the spread, 
within recent times, of indigo and jute cultivation, the introduction 
of tea-planting, the raising of the potato and other vegetables, the 
growing of maize, etc. 

301. The increasing demands of other countries for wheat, 


for uuiibeu uuu ins laiuuy, as ueu as straw lur ins cattle, lue 
element of export has now entered into his calculations, and has 
marked changes in the kinds and extent of the crops grown. 

Thus, m the Punjab, in the year 1888-89 alone, an increase of iDcnutiDKlmt 
11 per cent, was recorded in the area devoted to wheat-growing, •***• 
no less, than 54 per cent, of the rabt or winter-cropped portion, or 
81 per cent, of the whole cropped area of the year, being now taken 
up by this cereal. 

In the Hoshiarpnr district, sugar.cane is no longer considered 
the best-paying crop, but its place has been taken by wheat, sugar- 
cano coming next in importance, and then cotton. 


302. In the preceding chapters mnch has been said in regard Btritwof in- 
to improvements which can be effecte 4 - — — * — - i* n v-. k — pOT»®*»t« , 


' . ■ | ■ ■ ' . id 

ruiLs, wouiu uianio larger crops to' be grown , and that the better 


* See footnote l»pe SO. 
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conservation and increased e apply of manure, the provision of “Fuel 
and Fodder Reserves," fcha growing of fodder crops, the better 
breeding of cattle, the adoption of certain implements, and other 
t«* ent means, would directly improve agriculture I will not refer 
c lpe again to these methods in the present chapter, but will confine 
myself to a consideration of possible improvements not already 
treated of, and which are of a bind more nearly connected with 
the individual crops themselves Such improvements are those 
which may result from the practices of fallowing, rotation, 
selection and change of seed, or from the introduction of new 
crops or new vanesties of crops, the extended cultivation of parti 
cular crops, and bo forth 

jp»iiowinj 303 When discussing, in Chapter V, the question as 

»ffl»df factlrtW ’ to whether the soil of India is becoming exhausted or not, 
I referred to the practices of Fallowing and Rotation {see 
paragraph 49) The more special treatment, however, of these 
subjects comes in here Fallowing is quite well known to fcbe 
Indian cultivator, and its value is understood, but the practice 
of it is greatly leduced by the pressure of population on the land, 
and by the increasing demands made upon the soil The in* 
stances cited in paragraph oO bear testimony to this, although the 
evidence also shows that tbo taiyat will fallow his land if he can 
afford it In some of the eases quoted, a prolonged fallowing and 
renovation of the laud was effected by allowiog it to revert to its 
on 0 inal state of forest and jungle, and then after a time, clearing 
L r ’ * .tion presses and cnltivn* «n 

f h# <'•*•'' * 

The raiyat Will do it, as I have said, - ut 

do it if he is obliged 

Mud crop* 304 It is quite a mistake to suppose that Rotation is not 
understood or appreciated in India The contraiy is the case 
Frequently more than one crop at a time may be seen occupying 
the same ground bat one is very apt to forget that this xs really 
an instance of rotation being followed It is not an infrequent 
pnaritw, cri^vr devHtUff a aeirsai&fffr ssxfoarfMs ISwfbvm sw/jpJW) 
oi some other millet, to put in at intervals a few dills of some 
leguminous crop, such as arkar (Ca} anus tndteus) The gram crop 
growB the more rapidly and keeps the other back, it is duly reaped 
when npo and the land which it occupied is then ploughed The 
pulse crop thus free to exteud itself, grows on apace, spreading 
partly over the intervening area and becoming the crop of the 
held, until, in due time, it too is reaped The next year the same 
1 mixed crops w may be sown again, and thus to the casual 
observer it might appear that continuous cropping was being 
practised This, however, is not so, for there is a perfect rotation 
of cereal and legume This is, perhaps, the simplest form of 
rotation, but there are many more complicated than that of * mixed 
A4<*ftUs«ei cropping” 'the latter, however, has the advantage of providing 
cwpptoff against the fluctuations of season, for, should one crop from any 
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reason fail, tho other will probably stand and cover the ground. 
This is a matter of no small moment, seeing that a ratyaVt entire 
holding is only few acres in extent, and that it has to feed him, 
his family, and Ins cattle, and to pay the rent as well In an 
experiment made at the Bbadgnon Form it was found that a 
greater piofit was obtained by intersovwng cotton with fvdr 
or arhar than by growing the cotton alone 

“Mixed crops” are not confined to two in number on the 
ground at the tame time, but several sorts may be sown together, 
for instance, wheat, barley, and gram [Ctccr anettnum), or these 
with rape (jrrron) as well Wheat and gram often occur together, 
so also wheat and linseed, the latter frequently fringing the wh«*at 
field, nnd thus serving to keep cattlo off, inasmuch as they will 
not touch the growing linseed Cotton with itidr, cotton with 
arhar , and wheat with mustard, are other instances of " mixed 
crops.” There are many systems in ordinary use which are far 
more complicated than the above. For instance, not only may 
there he the rows of crops side by side, as noticed above, bat the 
alternating rows may themselves he made up of mixtures of 
different crops, some of them quick growing and reaped early, 
others of slower growth nnd requiring both sun and air, and thus 
being reaped after the former have been cleared off Again, some 
are deep rooted plants, others are surface feeders, some 
require the shelter of other plants, and 6ome will thrive alone The 
whole system, appears to be one designed to cover the land, nnd 
thereby to prevent the bareness and consequent Io a s to the soil 
which would result from the sun beating down upon it, and from 
the loss of moisture which it would incur It xs known also that 
the process of nitrification in soils is much more active when a 
growing crop is oa the ground than when the latter lies fallow 


305. In most parts it will he found that, whilst rotatic n is Boution 
practised, no regular order in the crops forming a rotation is kept 
to, but that considerable latitude is exercised m their choice Never- 
theless the cropB will generally be found to follow certain rules 
of rotation, such as cereal after legume, and fruit-bearing crop after 
bulbs The one crop with which rotation is not practised is rice 
"Why this should be so may be better under stood when the condi- B 0 ution not 
tions under which rice is grown are considered Ilice flourishes w* cU,,d " llh 
on silt-renewed lands that need little or no manure, and which are 
plentifully supplied with water. Tho water itself, by its con- 
stant renewal, probably makes the soil-constituents more readily 
available Under these circumstances the rice plant becomes semi- 
aquatic in character, and is more independent of manure, and of the 
manorial benefits effected by rotation Differences in the male of 
cultivating nee may, however, be followed , thus, in some parts of 
Bengal it la the rule to sow nee broadcasted one year, and trans- 
planted the next 
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Instances of 

Eolations 

practised. 


30S Th e following are instances o£ Rotations jnacined m 
different parts •— 

In the Punjab — 

On " dry ' ( lai am") land On rich land * 


Cotton Wheat or barley, with gram 

Strip (a millet) and oil seeds 
gagai-cane Jnar or bctjra with pulses 
Fallow 
Fallow 

Wheat or barley (as above) 
Jti&r 01 bajra (as above) 


Maize 

Wheat 

Cotton 


Fallow 

Wheat and gram 
Chan (f odder yi/ar) 

Fallow 

Fallow 

WheBt and grata 
Chart 

In the North-West Pi ovmees — 

Indigo 

Bariev and peas 
Fallow 
Wheat, 

la Bengal —— 

In Lohaidaga 
1st year, marua (a millet) — 

2nd , ffora (rice) 

3rd ,, r rid (pulse) 

4th „ gondii (millet), followed by an oil seed or pulse 
In Palamau 


(«) 

1 Cotton 

2 Gingelly (oil seed) 

3 Eodo (millet) 


Millet 

Fallow (Sreen crop ploughed in) 
Wheat or other winter cereal 
Millet 

a uplands 


(«) 

1 Maize or some millet, 

2 Wheat for two or three years 

3 A leguminous crop for a year or 

two 

In Dacca 


(a) (6) 

1 Potatoes I Jn J e 

2 Pice or jute 2 Tobacco or a pulse crop 

3 Cbilies 

In the instance from Lohardaga there is a fom years rotation, giving five 
crops of which thiee are cereals In Palamau tho same cold season (rabt) 
crop ^whether cereal or pulse is never grown on the same land for more than 
two or three years successively, but it is always followed by a rah crop of 
a different character or growth 

In the Central Provinces — , 

Juir, todo (a millet), and arhar (pulse) sown together 
Wheat 


In Bombay — 

In Gnjardt 

1 Cotton 

2 Wheat otjuar 

3 Gram or some pulse 

v In ^nrat 

1 hemp ploughed in and fol 
flawed by sugar-cane 

2 6ug>f*cane 

3 Bice «ytb arhar or some pulse 

4 A pulssS^op 


In Mdbun 

1 Betel vine, two years 

2 Ginger. 

3 Sugar-cane 

4 Plantains, two years, 

6 Rice ot ragi (/oc naffh), on robed 
seed bed. 

In the Konkac, on hill land 

1 Adph ~~~ 

2 Warai (amillet) 

3 Niger seed (oilseed), tlen hal ow 

for five to six years 
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A general rule in “ garden land " rotation in Gayar4t is — 

“lap-roots follow fibrous,* and that which bears fruit should follow 
bnlbs ' 


The rotation instanced at Urfhim iJ a seven years’ courso on “ garden- 
land, but another ( of five years duration only, is made by the omission of 
betel vines, and is also practised largely 


In Madras — 


(. Madras 


In Coimbatore, tbongb there aro variations caused bv eaTly or late rainfall, 
a frequent practieo on “ dry ' land is to sow cholum {torghum vulgar e) or 


In Tinnevelly, cotton succeeds lam.hu (millet) and pulses , it is sown with 
the cereals, and remains after that crop is reaped 

307. Sufficient proof has now been given that rotation of improvmeat 
crops is both uuderstood and practised, \\ betber the rotations 0 Bot4,lOB *- 
are of the best kind, or whether they might be improved 

upon, is another matter, and one upon which my limited 
knowledge of the crops and their habits does not allow me 
to give an opinion, I have frequently read statements as to 
inferior cultivation betng the result of injudicious rotations, 
but I have eeldom seen any suggestions as to what should be 
done instead. Much must depend on the climate, the nature 
of the soil, the facilities for water and manure, etc. In England 
the use of artificial manures enables great liberties to be 
taken with rotation, and may eien cause it to be partly suspended 
in case of the market favour mg the growing of a particular 
crop. In the same way it is more than likely that the raiyat will, 
in general, be the best judge of what his land can do. 

308. Though the raiyal may have little or nothing to learn seioctton md 
about rotation, ho is very ignorant in regard to selection an( j ehlD s« 
change of seed. In this respect the Indian cultivator might 

well follow the European planter, as, for example, in the caret ul 
selection of indigo seed Even m Gujardt (Bombay ), where the 
indigenous cultivation is excellent, the benefit of selection aud 
change of seed is not appreciated; throughout Bengal it Sot *en»r*iw 

unknown, except in the case of indigo, lbe Iioshiarpur (Punjab) practiced 
Settlement Report says: “ It is to be regretted that the cuitiva- 
“ tors should ordinarily exercise so little care in the selection of 
“seed for their crops." The Rawal Pindi Settlement Report 
speaks of the absence of careful seed selection by the cultiva- 
tors. The same neglect is shown m the Central Provinces; 
both here and elsewhere this is especially the case with cotton, 
indeed, the complaint that the long stapled varieties, snch as 
Broach, aro deteriorating, is traceable to the want of selection 
of seed, or ratber to a mixture of 6eed being given to the cul- 
tivator to sow. 

There are several proverbs, 6ucU as one which Mr. Bensou 
found current in Knrnool, pointing to the desirability of 
selecting seed. “ As you give gifts to the deserving, so select 
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u seeds for your sqU/ > runs the pioveib, but the practice is different 
to the precept, and seed is not habitually selected. 

Now aod again selection of seed is practised to a certain 
extent. Thus, m the Rawal Pindi Settlement Report, Mr. F. A. 
Robertson points out that the Arams or Malliars are the best 
cultivators, and that they select their maize seed. The crop is, 
in consequence, far superior to that grown by the other cultivators. 
He adds, “What is wanted is careful selection of seeds by the 
" cultivators,, and the fostering care displayed by the Malliars 
u in bringing their ciop to maturity.” 

At Hosbiarpur I found that, tvbenjuar was grown as a fodder* 
crop, fresh 6eea was obtatned every year from another district, 
m., Ludhiana* 

It is very certain that if more caie were taken in thefialec" 
tion of potatoes for eeed, and m change of seed, the crop migh^ 
be greatly improved. 

The cms rf the 309. The root of the mischief lies in the system by which the 
neglect cultivator is not his own seed merchant, but is entuely dependent 
on the haniya , mahajan, or similar individual of the money-lending 
Moa«r i*b*m. class. These men supply the raiyat with seed, charging in- 
terest at an exorbitant rate, for they know that be must have 
seed oi else be cannot grow his crop. The accounts between 
merchant and cultivator, thus begun over eeed transactions, are 
seldom allowed to lapse, and often assume enormous proportions, 
leading to mortgaging of land and other evils. Jfc is in this that 
the utter improvidence of the raiyat is shown, aud that he fre- 
quently becomes a »prey to the money-lender Having saved 
t£er* $«« * no seed for himself for re-sowing, and having no money to purchase 
elsewhere, he has recourse to the means so ready at hand, and the 
land is practically charged with an extravagant burden, and one 
of the raiyat' s own creation. It is sti&nge, indeed, what a bold 
the money-lendeis have on the people; in one district of the 
Cantial Provinces I found well-to-do cultivator, who could easily 
have purchased their seed in the open market or from other 
coftsvBtvjSr hut who, nevertheless, went to the mahajpti for it, 
because they liked to ho on good terms with him; so they icgu* 
Jarly borrowed itom him, and paid him back at the end of every 
half-year. 

Mr. Fuller, in one of his Reports, says, u Borrowing seed- 
grain is incompatible with improvement by seed selection,” and 
this is strictly true. But the practice has become almost universal, 
aud the mahajan is a regular institution, bo that improvement 
cannot proceed to any great extent unless by an alteration in the 
raiyat himself. 

c»tis*of In the case of cotton, the cultivator sells both fibre and 

-f-Sg*- seed, and the grain merchant, receiving many small lots of 

. eeed, often of different varieties, mixes them up together. Later 

on, the grower buys back the mixed teed and sows it, and, thus, 
durity of seed and uniformity of quality are altogether lost. 
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310. As the ratvat, even under the best of circumstances, 
can hardly free himself from resorting to the money-lending grain i«<i tj anno 
merchant, because ho has nowhere elso to go for Ins seed supply, SUSJJSVmS?*! 
it becomes one of the most useful acts which Government can * tc 
do, to provide the cultivator with seed, or rather, with the facili- 
ties for obtaining it. 

The business of a seed merchant, as understood in Europe, 
is unknown in India, and I do not think that there would be 
any scope for it, even if it were desirable to introduce it But 
Government, by means of its harms, might serve a most u«eful 
end m growing pure seed and in making it available for distri- 
bution to cultivators This lias not been altogether neglected o no j work 
in the past, aud the Cawnpore Iarm of the Noitb-West Prov- olr<ud r 4<*« 
mees especially, and also the 1 arms of the Bombay Government, 
have done good work in showing the advantage of selection and 
change of seed, and in the establishment of distributing centres 
for good seed But much more extended action is required before ,c,l0 “ 
the cultivator can be rendered independent of the grain merchaut 
The Farm at Cawnpore cannot now supply enough seed to satisfy 
the demands made upon it There ought to be not only Expe- 
rimental Farms, but Seed-growing Farms, where the raiyat could 
buy pure and good seed at a moderate cost, instead of, us he 
does at present, going to the bazar and getting what he thinks 
looks best If the experiments at 6ome of the Government Farms 
were curtailed, and more land were laid out in producing selected 
seed for distribution to the district around, I think more good 
might be done. Tins work does not imply the existence of a 
distinctly experimental £ irm, nor of a skilled staff, but there 
might well be, under Provincial Agricultural Departments, a 
Seed Faim in each district to piovide for the requirements of 
that district. 

The Bombay Agricultural Department distributes seed in Sind 
to zennndart on tbe simple condition that the amount of seed 
given is subsequently returned to Government. 

At Nadiad tbe local Agricultural Association has established 
a seed store in the town, for the sale of selected seed at cost 
price The plan is Blowly making way with the cultivators 

Court of Wards' Estates, again, would be very suitable places 
at which to grow selected 6eed, and they might act as distributing 
centres for tbe supply of seed to the neighbourhood 

Not only must the seed itself be available, but encourage- b« fi„n ior 
ment and facilities must be given to tho purchase of good 
seed. Tbe system of laecau* advances is applicable to tbe case 
of seed-purchase, equally as to the digging of wells and pur- 
chase of cattle But in the case of seed, advances are given 
only in time of scarcity, and not m ordinary times. There 
would be no need of such restriction if Government became 
the gram supplier. As long as tbe cultivator reports to tbe 
money-lending grnio merchant, tbe working nf taeean advances 


• See fcclnote, j*ge SO. 
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for purchase of seed will be unsatisfactory, but if Government 
were to supply the seed from their farms or from other 
distributing centres, the cultivator might he freed from 
hiving to resort to the lamya. In other words, Government 
ought practically boeome the lamya themselves 

mw M nctM. 0 * 311* Improvement may be effected not only by selection 
and change of seed, bat by the introduction of new varieties 
Experimental Farms have, m this matter also, done very 
useful work in showing what new varieties are likely to hare 
an} permanent value, and in some cases considerable benefit 
has accrued from their distribution At the Cawnpore Farm 

l Wb»! other varieties of wheat than those m local use have been 
trie!, the Muzuffarnagar vanity, in particular, meeting with 
consideiable success Thus in 3833-89, about 40,000 lbs of 
Muzaffarnagar wheat were distributed, and over 7,000 lbs. of 
eeed oats The Bombay Agricultural Department also does 3 
veiy considerable work in trying new varieties of seed The 
1888 89 Report states that a soft white lariefyof wheat from 
the North-West after acclimatisation, was distributed to 65 
zemindars m Sind, It proved verv successful, and 2,815 acres 
m the Nara Valley (hoiac; one-eighth of the total wheat area] had 
been sown with it It is found to ripen mucker, to yield more 
gram and more straw, and to be less liable to ‘'rust” than the 
hard local variety , besides the price obtained for it is Rs 2 As 14 
per mannd, as against Rs 2 As 8 per maund for tbe Sind wheat 
lne Report farther says — “The experiments show that the 
‘interchange of seed between vai 10 as Pio vmces is most success- 
“ful ” In Reports of the Bengal Agricultural Department it is 
stated that Buxar wheat has leen successfully introduced into 
Bhagalpur, and has prodaced a wheat which fetches quite 6 annas 
a maund more than the local gram 

s Colton >[ r Ozanne, the Oirector of the Bombay Agncu’tural Depart- 

ment has made many experiments with a view to improving 
the quality of cotton produced m tbe Picsidency American 
varieties of cottm have been acchmati c ed at Dharwar, and then 
tiausferred to Khaadesb and other districts, and an endeavoui is 
iow being made to perpetuate the long-stapled varieties of 
Berar cotton known as ban 1 and jart It is fauna that the 
American varieties give a smaller yield until they have been 
acclimatised to a district, and hence the cultivators do not 
care to risk the immediate loss incurred This militates 
against the spread of the growth of better varieties of cotton 
in India 

a usim snd It is very certain that, not m wh°at and cotton alone, hut 

Bog&r-cane in maize and sugar cane cultivation too, improvement may he 
effected by the introduction of varieties new either ta a par- 
ticular district or to the country. 

Tnt a<> n *ae» <m It is necfflsary, however, to interpose a caution ogamst 

nriSthf new trying changes of this kind on any bat an experimental scale 
at first. There should also be 6ome pnmd facie indication, 
such as would be derived from a similarity m the climatic 
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conditions of the respective regions, that the transference is 
one likely to succeed The unsuccessful attempts to introduce 
English wheats into India are instances of want of under 
standing of the relative conditions of English and Indian 
agriculture, and provincial Departments of Agriculture would 
do well to con c idar these before they accept the assurances of 
enterprising seed merchants in England The season in India 
is too short for English wheat to mature, and, although grown 
in the cold season, the wheat does not (except in the hills) lie 
under snow, nor is it subyeot to severe frOBts Consequently, 

20 to 30 days of heat will cause it to grow rapidly, and if the 
gram be not formed by February the crop will be prematurely 
ripened. What is wanted is not so much to try exotic oi im- 
ported seed, which may be good one year and fail to produce 
good results the next, hut to try mdigonous varieties which 
have already been found by the experience of other districts 
to be well adapted. 

When, however, a new variety has been found to be, beyond u»«t Eipari 
doubt, superior to a local one, Experimental Farms can do a la dlit, baling: 
most useful work in distributing the new seed, as also in a * w 
selecting and perpetuating pure and good local varieties 

312 It is not alone in the introduction of new varieties, introduction 0 f 
hut also in that of new crops, that improvement is possible ntn "° p * 
Here, again, Experimental Tarms have not been backward, 
and though it may be asked how many of the new crops tried 
at these Farms have ever been fairly introduced, I maintain 
that such work of euquiry is a legitimate one and that it is 
the necessary fate of all experimental work that only one or 
two things out of a hundred tried may possibly succeed , never- 
theless, the record and observation of wbat has been done will 
not he altogethei thrown away It will be known what has 
been tned, and so need not be tried again, also, what ma\ 
possibly succeed under other circumstances. 

Introduction of new crops may take place m two directions 
The crops may be either entirely new ones to the country, 
or merely new ones to the particular district. 

The history of the present crops of India is one telling 
largely of importation. , euch. imported crops are —the numerous 
millets (the principal food grains), maize, tobacco, tea (though 
tbo shrub was subsequently fonnd and cultivated in India), 
coffee, the potato, and many other kinds of vegetables. There 
is, therefore, no reason why other crops should not be importe i 
also. At Government Stud Farms lncerne has been introduced 
with mnch success 

Whero a crop is not known to one district, but is to another, 
improvement may often be effected by the transference of 
practice There is little doubt that the cultivation of the 
potato might with advantage be mtroluced to fresh districts 
At Salem (Madras) vegetabl-e, such as the onion, the pumpkiD, 
the egg»plant, etc , are grown in profusion, hut the potato 
is not raised, the people say they do not know how to cultivate 
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it. Wheat might be grown in parts of Eastern Bengal where It is 
not now known. Oats might usefully find a wider sphere than 
they occupy at present 

313 .An impetus can, in some cases, be given to the extended 
cultivation of remunerative crops, such as sugar-cane, potato, etc. 
This will, however, result rather from the adoption of better modes 
of cultivation or of manufacture, than from other means At 
Dongasara, in the Central Provinces, I found evidences in the dis- 
used stone presses still lying about, that sugar-cane wae formerly 
grown here, hut now it is not cultivated. With the help of the 
new iron sugar-mill the cultivation of sugar-cane might once more 
be profitably followed Potatoes grow very well in Dacca, but the 
acreage under this crop is very small, and might readily be in- 
creased. I believe that good may be done also m increasing the 
variety of crops grown, and m obviating thereby the placing of so 
much dependence on one crop alone Tanjore, for example, depends 
practically upon nee, Bellary upon cotton Xf other crops were 
more extensively cultivated, the consequences attending the failure 
of the staple crop would be minimised 

314 I wish to note here the desirability of gaining more 
knowledge as to the diseases to which crops are liable, and of the 
injurious insects which attack and destroy them It is satisfactory 
to note that the Government of India have, with the co-operation of 
the Trustees of the Indian Museum, Calcutta, made a beginning m 
this direction, and that the services of Mr E. C. Cotes, of the Ento- 

’ ■ ' ^ '■ 1 ea M ~ been utilised, not only 

■ . * it also for investigating 

„ 4 ’ . on plant life. 

The valuable services which, m England, Miss E. A Orme rod 
has rendered to agriculture may be taken as illustrative of the 
good that may be done similarly in India 

315 There is still much to learn in respect of the out-turn 
cf different crops A system of "crop experiments/ or experimental 

■> i 3 xu t> ~.J, a y Presidency and m a few other 
Settlement purposes The trials 

* the crops over small accurately- 

measured areas being cut, and the produce weighed The object is 
not only to get to know the yield of different crops, bub also to find 
out the incidence of assessment on the value of the gross produce, 
and thereby to ascertain if the land-tax has been justly estimated. 

In o few cases further special experiments over entire holdings are 
made for the purpose of ascertaining whether a fair return is given 
for the cost of cutivation, etc Considerable difficulty is experienced 
in getting these trials earned out accurately, and the returns need 
to be subjected to careful examination and criticism before being 
accepted I regard the work, however, as a very desirable one to 
carry on, for, by the compilation of these returns, considerable 
^agricultural knowledge may he gained as to the yield of crops m 
<J Afferent parts of a Province, as well as of India generally, while, 
os\stated, they will also be found useful for assessment purposes 
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31G Improvement, both in crops and fn their cultivation, may Tr«oiif»B 0 > of 
be effected by a transference of method from one country or loeahtj m " bod 
to another The introduction of new crops and of new varieties 
affords in itself instances of this improvement by transference of 
method. 

Many of the improvements winch I have summarised in para- 
graph 802 come under this same head, and are connected more or 
less nearly with cultivation I shall, therefore, only give now some 
improvements which are directly concerned with actual crop- 
growing, 

317. Rice, in its many varieties, is not sown in the 6ame way of 

everywhere Sometimes it is sown broadcast, sometimes it is frans- ^ c * ” 
planted from seed-beds It is known that the out-turn of trans- 
planted nee is greater than that of broadcasted, and only the better 
’ > r v *• ii- - Jt. , 


pointed out to me that nee is sown broadcast in the Raipur and 
Bilaspur districts of the Central Provinces and is not transplanted 
even on the best lands Enormous waste of seed is thereby incurred 
In the Sambalpur and Bhandara districts, on the contrarj, rice is 
very extensively transplanted. 

Tbb rice cultivation of Tinnevelly is far superior to that of MiBnr)rigBj 
Tanjore, and the out-turn is much better The difference is the tlce >»<■«• 
result of the inferior cultivation in Tanjore "Whereas in Tinnevelly 
it is tbc rule to manure the land by ploughing jfl green crops, wild 
indigo, etc , this is not done in Tanjorc The practice of manuring 
nee land is now becoming much more frequent. At Ahmedalaa 
I found that it wa9 the rule to manure with cow dung , tank silt 
was also used. At Belgaum all nee fields are manured with t.ow- 
dung and with ashes from the villages 

' practice to plough up tho P ] OI11[ M ni r of 

This is doDe in Tinnevelly J'', < . l ' c ' 1 t , | ,, r 
i Tanjorc, been struck by b»r*«f * " 
the hard and baked surface * r ’ 1 tl * — 1 ’ T 

could not help thinking that 
the land were ploughed np 

the land is left to get hard and dry, evaporation is more rapid, and 
when ram comes it is not so readily absorbed as when the land is 
m a finely-tilled state Bnt if the field were to be ploughed after 
harvest it would be easy to work, the stubble would be allowed to 
* «• .. . . . • -- - Id be 

. ■ 1 crop 

o' 1 I am 

aware, but there are very many parts where it might be done quite 
well At Shiyali (Tanjorc) the cultivators allowed that after the 
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is enough moisture after the rice is off, a crop of gram and some 
times even of castor ( Rtctnus communis) is sown At Belganm 

*■ M n TOO ^ n lentils, Of 

ro is no great 
1 Nicholson, m 

speaking of Coimbatore, remarks on the advantage that would 
follow the ploughing of waste lands after harvest in November, 
thus enabling the November rams to be more utilised From the 
Reports of the Bengal Agricultural Department I take tbe 
following •— 

* Pica has bean so long cultivated that there is little to teach the raiyaft t 
*‘bnt tboso of one part can leara a great deal from those of another eg the 
•‘Bnti van * ■ • • 

‘harvest t • ■ 

in parts t • • ■ • 

“ disease 

tvute of «oe<i Great waste of seed in sowing nee is undoubtedly often in 

•d» 1 d* rice Gutted Me Nicholson found that in Coimbatore 80 to 1QQ ibs of 
seed rice per acre were used tn the transplanting process, be 
estimated that on tbo 87,000 acres of nee land m the district no 
less than 8,100 tons of seed, costing Rs 1,40,000, were used 

Mr. Sabanayagam Mudliar is also of opinion fcha' far more rice 
is used in sowing than is necessary, and at Sbiyali he adopts mnch 
thinner seeding than is usually practised around him As instanced 
above, there is much waste of seed when, as in the Raipur and Bilas 
pur d stricts of the Central Provinces, rice is sown broadcast, instead 
of by transplantation 

Ezeeaiire ««i«r Inferior cultivation of rice is sometimes due to the fact that 
MU^tiMiii wa * er ia allowed to stagnate on the fields, this is the case at Dacca, 
•Oran pirti ft and I have also seen It at Ferozepore There is little doubt that 
water is frequently shamefully wasted in nee cultivation, and 
though plentiful water is requisite, stagnation is harmful to a crop 
Mr Nicholson says — ‘The difference between a paddy (nee) 
"field and a swamp is that in the former water is not allowed to 
"stagnate on the surface He Instances that as much is 12 feet 
depth of water is sometimes used in a single season for nCe Culhva 
tion It might be poss ble to effect Improvement by a transference 
of practice m respect of the moderate use of water 
Sal run n on I mentioned in paragraph 181, when speaking of tab cultivation, 
«* that in some parts of Bengal, where soil is poor and weeds predomi 

note a kind of rab process is used, all manure being burnt before it 
is put on the land In other parts this process is not employed 
In Bombay the reasons tor use or non use of the rab process are 
well understood, but this is not the ease in Bengal, and it is qmto 
possible that a transference of method m this respect may be 
followed by benefit id parts where the sjstem is not known 

E» !j gwilog of ® 

I»cb toy 3 


Burma they introduced the practica of letting their cattle graze 
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over Ibe young rice, thus keeping it back This practice was there- 
after followed by the Burmese cultivators with eucccsb. 

Thmt, even WithaC“ u ‘ * u - ‘ * Jl u * - - , « - 

i9, in B6me parts, room 
the transference of the 


318. There is much that one district can learn from another m imptMtuunt 
u <*-- - u ~ — * <! - - - - rpL - ve method of sowing ot . 0111 ** 0 * 
* 14 times, the plough 

- - ■ fine seed bed 4 or 6 

he cuttings of seed- 

cane are scattered broadcast over the surface The seed is then 
lightly covered over with soil In consequence, the cane grows Dimmit 
irregularly, and a jungle is formed, weeding cannot be properly 
done, and air and light cannot properly penetrate ««»«• 5* 


The Mauritius system is to place the cattmsrs in holes about 9 
inches deep, placed aloDg rows feet to 4 feet apart, or else to lay 
the cane along channels or furrows in the bottom of which the 
manure 19 put, and the cane above it. The “ hole” system is mostly 
used on undulating ground, but the “ furrow ” system is the best 
Wherever irrigation is required Thus the “ furrow ” system is the 
one best suited to India If the plan of sowing the seed cane in fur- 
rows were to entirely replace that of simply levelling the ground Advsot*g*©f 
and sowing the cane broadcast over the field, a very much increased 
yield of Sugar would be the result Messrs. Thomson and Mylne 
have cleaily demonstrated at Beheea that this would be the case, 
and that the cane grows very much thicker if planted deeper 
Nevertheless, tbs Bebnr cultivator, even on Messrs Thomson and 
Mylne’sown Estate, continues, with few exceptions, to adopt his old 
plan of broadcast sowing, and non use of manure. It is noteworthy, 
however, that the iron sugar-mill is now universally employed. 


Although in many parts, as mBehar, the old method of sowing 
n * 5 * • * , • the best classes 

1 ■ ■ at advance, and 

L m hat is wanted is 

to make the practice universal. 

A* a contrast to car«1e»x methods of sowing I call to mind a print ml j„ unc ,« 
demonstration which a cultivator at Mihim care me, of t> e wsy la which 
angar-cane 1* grown m the Th<na district of Bombay The entire pro 
o«s» was carr ed ont on a small a cate before my eyes, and I eoold i ot 
hut wonder at the great flsre d splayed in ererf deta 1 The line* Sa 
which the cane was to be town were pegged and marked out with strings, 
the seed cane was eet at regular interrats a stick being need to mark the 
respective distances apart , tho sod was next covered over, and water was 

■a ■ i ■ ■■ -i ■ he I atter 

i • ■ • ■ i mod the 

■ a ■ ■ • wonder 


Again as contrast* I mention the following from Mr Bata s Report on 
the Agriculture of PaUtnan •' The cultivation of sngar cane t» very 
* negligent, at now carried on . cutting* at* town at random and 1 ghtly 
"covered with *o 1 , the fells are not hoed properly and 1 ght and air do 
* cot get In Thu is very different to that of the central dntnet* of Bence), 

16a 
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“ where large kinds o f cm e, e 3 tamtira nra grown and ore j hinted in 
“furrows, the stems being wrapped up in leaves in the ra ny Season thus 
letting in light and ar, here oil cake is used as manure and the fields 
are hoed So the Palaman faigal gets bn 2o maands of unrefined sugar 
lour) per acre, while the raiyat of Bardwan or Hooghlj will ohuin 
' 60 tnannds 

The Mauritius system of cultivating sugar cane is practised 
around Calcutta, but is unknown m Bhagalpur and the greater 

E arfc of the Patna Division The cultivation of sugar.cane is much 
etter in Burdwan than in Shababad, though the manufacture of 
ffur is, on the other baud, superior in the latter At Hospet 
(Madras) sugar cane is largply grown , ib is always planted in 
furrows, these being split after about three months At Jleerut, 
Saharanpur, Hoshinrpui, and generally throughout the Norfch- 
^ West Provinces and the Punjab, the "furrow ” system of planting 
is adopted by the better cultivators 

iwprorsmctitin 319 Tub cnltivation of the Potato is carried on much better 
ih» l pouto i n some parts than in others I find it stated that in Hawal 

Pmdi — 

Potato colt nation is not good and leaves moch room for improvement 
• large and quick returns are cbta ned for a year or two and then fall off, 
owing to want of careful husbandry ' 

In Lohardagn, potato cnltivation is not carefully carried on, 
bat in Hooghly and East Burdwan it is good 
other 320 The sowing of "dry* (nnirngated) land in Northern 
of oKthod eDC<l Madras by moans of a seed-drill has been mentioned, whereas 
this is unknown in Southern Madras {see paragraph 204) 

In Tinneve’ly cotton is not drilled, but it is very probable that 
if this were done much less weeding would be requisite 

Mr Hill, Officiating Inspector General of Forests, m his 
Report on the Coorg Forests points out the benefit that would 
result from teaching the Kurubars of Coorg the plan of teak seed 
planting adopted by the Karens of Burma At the commencement 
of the rams the seed is laid down in beds from which, as it begins 
to germinate, it is picked ont and transferred to land on which rice, 
vegetables, etc., are grown The teak seed is put m lines 0 feet 
apart, and 4 feet intervene between each seedling The rice or 
other crop is reaped and the young teak plantation is left 

I might mention many other instances where benefit would 
fallow the transference of cnltivation methods, but the foregoing 
will fully suffice to make my point clear 
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CONCLUSIONS. cover dsions 

321. The differences which are met with in methods o£ 
cultivation throughout India are largely those belonging to the 
third class of differences set out in Chapter II, viz , those arising 
directly fiom want of knowledge. The variety of crops grown is, 
of course, bounded to a great extent by physical conditions, such 
as climate, soil, water, etc , but, as ha9 been shown, it is in some 
degree also due to want of knowledge. Improvement in Agnculturo 
will, as before, reEnlt from a modification of these differences 
Such modification will be effected mainly by the transference of 
method from one district to another, and even from one country 
to another. The practice of other countries, as seen in the case 
of the many imported crops now common m India, as also in the 
planting of sugar-cane, may often be usefully adopted , so also may 
that of the better indigenous districts 

In the work of transference of method the people are likely to 
do hut little or nothing, aad the doty once more falls upon 
Government, and upon Agricultural Departments in particular. 

The principal improvements that can be effected are in 
demonstrating at Experimental Farms the benefits of selection 
and ebauge of seed , in giving facilities for the supply, purchase, 
and distribution of good seed, in demonstrating the utility of new 
varieties of existing crops, in testing and introducing new crops , 
in investigating the diseases and attacks to which crops are subject, 
in trnnsfe-ring a better method of cultivation to a district where 
an inferior one prevails. 

It is very clear that no work such as is contemplated in tl e 
foregoing suggestions, nnd more especially in the last-named, can 
possibly be carried out without a very thorough knowledge of 
existing practices This knowledge, it seems to me, is still 
wanting, and can onlj be attained by a definite system of 
Agricultural Enquiry. 

RECOMMENDATIONS. bxcomuevm 

322 I recommend — 

The continuation of Experimental Enquiry at Govern, 
mtot Farms in regard to selection and change of 
seed, growth of new varieties of crops and of crops 
altogether new, methods of cultivation, etc. 



Con cl u* to m 


The Establishment of Seed Pm me under Provincial 
Agricultural Departments for providing' good seed 
for tbe various districts , and the giving of facilities 
and encouragement for the purchase of seed from 
these Farms by tbe cultivators. 

The pursuit of tbe study of Diseases and injuries of 

ci ops. 

The organisation of a sjstem of Agricultural Enquiry, 
for tbe purpose of obtaining a thorough knowledge of 
present Agricultural methods, and fdr the transfer- 
ence of better methods to districts inhere inferior 
oncB prevail, 
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CHAFTER XIV chsptebxiv 

AGRICULTURAL INDUSTRIES AND EXPORTS »«"5# 

323 In addition to the ordinary crops which the raiyat cul- 
tivates for his owi use, there ore some such ns tea, coffee, indigo, 
sugar, and tobacco, wh ch undergo a process of manufacture before 
becoming marketable articles, and others, such as cotton and wheat, 
with which special considerations in the matter of export are 
bound up 

In the previous chapter cultivation only was dealt wi*h, and 
suggestions were made as to how it might be improved I propose 
hereto treat of points in which I think an improvement, either in 
ma"ujaciure or in the conditions of export, may be effected 

I said then that it was no part of roy duty to desenbe crops or 
cultivation, so it is not for me here to desenbe mam factoring 
processes, or to touch upon the relations ol trade between India 
and other countries, or upon the varying elements which affect it 
During my tour I had the opportunity of seeing the industries 
connected with the utilisation of the above named crops, and I 
shall briefly note any points which specially 6truclc my attention 
as affording evidence of the possibility of improvement 


Sugar s>, r 

324 Sugar cano is certainly one of the most profitable crops 
for the ratyal to grow There is always a ready market for the 
manufactured sugar, and, generally speaking, the area of land 
under sugar cane is not sufficient to meet the local demand for 
the unrefined sugar or gur, as it is termed As a coi sequence of 
this and of *he I igh rates for transmission within the country 
itself, a great deal of sugar is imported from Mauritius 

In the Bombay Presidency it is estimated that, after deducting 
nil expenses, a profit of from Ks 30 to Rs 40 per aero may he 
made by sugar-cane cultivation The general out turn of unrefined 
sugar may be p it at one ton per acre 

Sugar-cane is a crop particnlaTly well suited to India. T1 e w.n mi ^ t« 
soil is adapted to it, and the climate is by no means unfavourable ,B ' 1 * 
"Where irrigation is oht inalle, cane can, as a rule, grow well, and 
jield a very rich return In<J a indeed, in the matter of sugar 
production, ought to be an exporting rather than an importing 
country It la well, therefore, to look at some of the reasons which 
have caused the present condition of things, and to consider whether 
they can bo removed 

325 In the las* chapter I have spoken of the cultivation lap*,**^ i. 
of sugar-cane, and have shown that there is room for «n- « t 
provemeut in it The improvement will consist principally 
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hi adopting the “farrow” system of planting (see paragraph 318). 
llejond this, there are points connected with the manufacture of 
sugar from the expressed juiee, which have been touched on under 
the head of “ Implements " ( gee paragraph 283). If I were ashed 
what had tended most to render the manufacture of Bugamot as 
satisfactory as it might be, I should be inclined to Bay, “The little 
that is really known as to what influences the yield of sugar.” On 
these points I mil briefly touch. 

326 In the first place, although it has been shown at Beheea 
that cane planted according to the Mauritius plan produces more 
sugar than when sown broadcast, more precise knowledge is 
required in regard to other paits of the country also, and the 
demonstration of the fact should be made clear to the people 

Next* whereas many different varieties of cane ore grown, very 
little indeed is known as to the yield of respective varieties. In 
one district one kind of cane is in favour, m another a different 
kind. Sometimes a cane is required for eating purposes, some- 
times one that will resist the attacks of white-ants, or one that 
jackals mil not destroy. But, though each may have its special 
merits, next to nothing js known of the actual amount of sugar 
that each will produce. Mr. F. M. Gill, of NclUkuppam 
(Madras), In a report issued not long since, points out the great 
differences which exist m tbo juice of different varieties of cane 
From Ins own experience he deduces the result that the variety of 
cane known in Trinidad ns “Green Salangore” gives a better juice 
than any variety of cane grown in Barbadocs. This variety Mr. 
Gill believes to bo the same as the ordinary Coimbatore cane He 
therefore advocates the cultivation of this variety m preference to 
any other. Mr. Gill strongly urges the necessity for investi- 
gation into this branch of tno sugar industry, and that careful 
analyses and records should be made and collected. 

327. The influences of weather, soil, water, and manure, in 
determining the yield of sugar, are but bttlo understood. The 
reason is not far to seek It is, that no one has specially worked 
out the question for India Here and there a few analyses have 
’ ' 1 / r - * . ' * employed who 

i needed is that 

■ ■ . 0 is not peculiar 

to one part of India alone To givea single instance in the neigh- 
bourhood of Poona, where cane is very extensively cultivated, and 

,„i .1.. „ „i i.„*i „* n „ i . „ — v - * - ' i. 


one of the reasons why the sugar factory at Poona is not successful 


\ 


native cultivator has a partiality for well water m preference to 
canal water, if both he obtainable, and that he sets a certain store 
upon water of a pitticuhr km l winch is lughlj charged with 
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Si gnr, 

soluble salts and which he considers especially favourable to sugar- 
cane and tobacco crops The use of earth impregnated with nitre, 
for putting round the stems of sugar-cane as a manure, has also 
been referred to {tee paragraph 133). 

328 Next, there is uncertainty as to the right time for cu t- ^"* ofcaUl01 
ting the cane This can only be definitely arrived at by careful 
investigation and by the aid of chemical science It is well known, 
however, that the measure of success attained depends much upon 
the time of cutting If the cane be cut too earlj, the saccharine 
juice will be found not to be sufficiently developed, whereas, if 
left too long, some sugar will bo transformed into fibre and other 
constituents The desideratum is to take the cutting at the timo 
of maximum development of sugar The chemist at the Rosa 
Factory in the North West Provinces has made analyses sbow- 
m» that the top joints of the cane contain no cane-sugar, even 
when nearly ripe and that the common practice of reserving whole 
canes for “Beed” is a wasteful one The West Indian planter only 
uses the top of the cane for “ seed," and this, though done m 
parts, ought to be done universally m India 

329 Another point on which there is very uncertain informa 
tion is the extent to which the system of “ ratoon ” growing is a 
profitable one In some parts, the cane, instead of being freshly 
planted each year, is allowed to stand over for a second, third, or 
even later season, and is then called “ ratoon ” cane At Poona I 
saw such a crop of the sixth successive season, but the opinion is 
general in the district “ that ratoon growing ” will pay for three 
years, but not longer The advantages are, that much less labour 
is, required, and that only half tbe amount of manure is used On 
the other hand, there are the objections that after a time tho 
land gets sticky, and cannot be worked properly , also that the new 
shoots spring out from “eyes” higher up the stem than they did 
when tne cutting of seed cane was deposited below the ground, 
and in this way roots grow out above the surfaco of the soil, 
giving the cane a less firm bolding nnd less power of drawing upon 
the nourishment placed below it I could not, however, obtain 
anything but expressions of general belief, and St will not be un- 
til tbc respective systems have been tried side by 6ide, and tho 
cultivation expenses, out-turn of sugar, and other items have been Ziptrintsu 
drawn up m a balance sheet, that really reliable information can 
be given Such work as this would bo a most useful one for Agri- 
cultural Departments to undertake, and I would urge it being 
done, not only on Experimental Tairas but on land in the actual 
occupation of cultivators Where, a3 on an Experimental Farm, 

»U labour is hired, cultivation expenses are very different to those 
which the raiyat would have to meet, and therefore it is of advan- 
tage to take land under ordinary cultivation, and to see exactly 
what it would cost the ratjat to carry out one or the other of two 
competing systems. 

330 The point at which, perhaps, the greatest waste of sugar of « 0 . 

occurs is after the cane lias been cut, and it is largely in con6e- n\ 7!' •i“ d 
qnenee of imperfect management m the stages subsequent to the 
cutting that Ind a is an imports of foreign sugar 
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m adopting the “furrow system of planting (see paragraph SIS), 
* *•' ■ 1 manufacture of 

■ touched on under 

! . . If I were asked 

ivuji uau beuueu must w> leuuei cue mjuuiauuie of sugar not as 
satisfactory as it might be, I should he inclined to say, “The little 
that is really known as to what influences the yield of sugar/' On 
these points I will briefly touch. 

In proton) fut In 326. In the first place, although it has been shown at Beheea 
•owiujr that cane planted according to the Mauritius plan produces more 
sugar than when sown broadcast, more precise knowledge is 
required m regard to other paits of the country also, and the 
demonstration of the fact should be made clear to the people. 

Tb« ji«m« from Next, whereas many diff 1 .. * r . “ 

dffcrcot »«n«- httlo indeed is known as to 

one district one kind of cat , , 

kind. Sometimes a cane is required for eating purposes, some- 
times one that will resist the attacks cf white-ants, or one that 
jackals will not destroy But, though each may have its special 
merits, next to nothing is known of the actual amount of sugar 
that each will produce. Mr. F M. Gill, of Nelhkuppam 
(Madras), in a report issued not long since, points out the great 
differences which exist m the juice of different varieties of cane 
From his own experience he deduces the result that the vanety of 
cane known in Trinidad as “Green Salan»ore“ gives a better juice 
than any variety of cane grown m Barbadoes This variety Mr 
Gill believes to be tbe same as the ordinary Coimbatore cane. Ho 
therefore advocates the cultivation of this variety in preference to 
any other. Mr, GiU strongly urges the necessity for investi- 
gation into this branch of fcho sugar industry, and that careful 
analyses and records should be made and collected. 
inBoeoce oi 327. The influences of weather, soil, water, and manure, in 
"sitr'Ina 0 * 1 determining the yield of sugar, are but little understood. Tbe 
<n*nu»* reason is not far to seek It is, that no one has specially worked 
out tbe question for India Here and there a few analyses have 
been made, and at one factory a chemist is regularly employed who 
’ . ’ * . ' 1 but the information needed is that 


\ 


tain manures, but tbe particular way m which tliej*nct is not under- 
stood. It has been noted already ( see paragraph 99) that the 
native cultivator has a partiality for well water m preference to 
canal water, if both be obtainable, and that he Bets a certain store 
wpnti water of n particular kind which is highly charged with 


\ 
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soluble salts and which lie considers especially favourable to sugar- 
cane and tobacco crops The use of earth impregnated with nitre, 
for putting round the stems of sugar-cane as a manure, has also 
been referred to ( tee paragraph 133) 

328 Next, there is uncertainty as to the right time for cut J 1 £ ( e ‘ >ftuUln * 
ting the cane This can only be definitely arrived at by careful 
investigation and by the aid of chemical science It is well known, 
however, that the measure of success attained depends much upon 
the time of cutting If the cane be cut too early, the saccharine 
juice will he found not to be sufficiently developed, whereas, if 
left too long, some sugar will be transformed into fibre and other 
constituents The desideratum is to take the cutting at the time 
of maximum development of sugar The chemist at the Rosa 
Factory in the North West Provinces has made analyses show- 
ing that the top joints of the cane contain no cane sugar, even 
when nearly ripe and that the common practice of reserving whole 
canes for "seed” is a wasteful one The West Indian planter only 
uses the top of the cane for “ seed,” and this, though done in 
parts, ought to be done universally in India 

329 Another point on which there is very uncertain informa- ™um r ‘ t0MI 
tion is the extent to which the system of “ ratoon ” growing is a 
profitable one In some parts, the cane, instead of being freshly 
planted each year, is allowed to stand over for a second, third, or 
even later season, and is then called “ ratoon ” cane At Poona I 
saw such a crop of the sixth successive season, but the opinion is 
general in the district “ that ratoon growing ” will pay for three 
years, but not longer The advantages are, that much less labour 
is required and that only half the amount of manure is used On 
the other hand, there aro the objections that after a time the 
land gets sticky, and cannot be worked properly , also that the new 
Bhoots spring out from “eyes ” higher up the stem than they did 
when the cutting of seed cane was deposited below the ground, 
and in this way roots grow out above the surface of the boiI, 
giving the cane a less firm holding and less power of drawing upon 
the nourishment placed below it I could not, however, obtain 
anything but expressions of general belief, and it will not be un- 
til the respective systems have been tried Bide by side, and tho 
cultivation expenses, out-turn of sugar, and other items have been r<p,rim«ot> 
drawn up m a balance sheet, that really reliable information can ip 
be given Such work as this would be a most useful one for Agn 
cultural Departments to undertake, and I would urge it being 
done, not only cn Experimental Farms but on land in the actual 
■ * tal Farm, 

t to those 

' of ad van - 

1 ‘ ' ee exactly 

what it would cost the ratyal to carry out one or tho other of two 
competing systems 

330 The point at which, perhaps, tho greatest waste o r tu^ t s s ^ 
occurs is after the cane has been cut, and it is largely in t 
quence of imperfect management m the stages 6nLi*qi>-L j 

cutting tint India is an importer of foreign sugar 
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.Rapidity of transfer of the cut canes to tko pressing machine, 

„„ I A ^ w t *L ' ’ ■ 


tation It the canes, after cutting, be left about, or have to be 
carted long distances, or if the pressing process be long delayed. 
Ajutage or loss of sugar must supervene It is m obviating such difficulties 

jjebeMMia B9 these that tbe 17 L - — “* * ’ ' ’ 

be easily transpor 

the cane rapidly, . . 

the canes through . . 

ting up of the cane into v 1 ’ ' 1 1 ! " ' * 

and pestle ’* null (iolku 

of procedure promoto . ■ \ 

J)r. Waldie and others . 4 

crysfcalhsable sugar is found in the unrefined sugar {pur ) obtained 
by the Beheea mill tbau m the product made by the native mills. 

BMpoMtio* 331. Not only must there be rapidity m pressing, but also in 
jam- ” 5> ' 4 transfeirmg the expressed juice to the evaporafcing-pafls, and m the 
boiling of the juice 

It is in tbls latter respect that a great improvement has of late 
been effected through the introduction of wide, shallow iron 
. . . " . , copper or even 

. . . tposure of a large 

. . , time for changes 

to take place. 

Another essential to success is the removal of scum and of 
non-crystalhsablo bodies from the juice as it is being evaporated 

y«a.»i yor 332 Perfect cleanliness of all vessels used in the manufacture 
dtMUiMM jjj requisite for obtaining tbe maximum yield of Bugar. The pres- 
ence of any fort — 4 1 4 4 

tation , bo, too, * 
surface Mess 


seals into the porous earthemraie pots' and turns sour. Washing 
Will not remove this and the vessel is never sweet; the consequence 
is that, when fresh juice is poured in, the acidifying process is 
quickly fet np, and a certain amount of crystalhsable sugar is there- 
by lost. Captain Montgomery, m the Hoshiarpur Settlement Re- 
port, soys •— 

“ After pressing, s decided improremeDt might ba effected jo greater 
t* efenuhncsa , the vestals which hold the juieeate not cleaned as often as 
“ they should be, and the juice theref re is very liable to acidification. 
** while the general disregard of the ordinary talc* of cloanl^aeti ia the 
** anger refineries i$ beyond description.’* 
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, Indian eotfon have been very great The cotton niost largely U tf dd 
in this way is the Vtlat/afo or Varadi cotton of Kbandesh The 
Cotton grown m Bengal, the North-TTe9t Provinces, the Punjab, 
Rajp itana, and Central India generally, is known as u Bengals,” 
that from Madras and Western India, generally as ,f Westerns ” 

Attempt* i" fm 339 Many efforts have been made, and even Government 

p»r« cotton Jegislatjoa has been tried, m order to beep puie the finer q lahties 
of cotton, and to prevent the mere sed growing of the coarser 
native kinds But all these efforts have failed, and at the 
present tune the cultivation of the indigenous varieties 13 tome 
extensive than ever The leasons aie, briefly, that the countty 
cotton is a better-yielding variety, it ib eat her, and more 
hardy than the long stapled kinds, besides, it commands a good 
price, the crop pays the ratyat well togiow, and there is a ready de- 
mand for every ba^B that is grown. The raitat, therefore (and, as it 
seems to me, wmely), concludes that 1 e is justified in continuing to 
cultivate the coaiser kinds, and he does not care to run the risk 
of growing a smaller-yielding a ** ' n - A r - u L ** 
to wait longer for it, and in the 
for it A quick return means, 

repay the loan he has obtained for the seed and the cultivation 
The general opinion is that it is useless to interfere by legislation, 
and that unless it can be shown to the raiyat that he will get more 
For growing fine cotton tl an be does now, and more than trill 


cover the nek heru ' * will 

continue to grow tb as it 

line dooe betore, to seed 

which he knows wi end y 


demand which exists for the country cotton, and so long os 
merchants will not give higher prmes for better kn d», the supply 
of country co A ton wtll be maintained But if the complaints made 
against Indian cotton proved to be so well founded that the 
merchants had to stop purchasing the cotton, then, I believe, the 
tatyal would very quickly alter his practice and grow the finer 
bmds. In. this matter, a9 In many others, the cultivator would 
show himself quite alive to bis own interests, and he may be very 
well trusted to do what pays him best 
pmem 340 There may, however, be somo fe-r that if there were a 
urisiM* 1 ,f cud den demand for finer cotton the rat gat would not have the seed 
for growing the crop Therefore, 2 regard with favour a proposal 
made by Mr. Ozinne, to grow and to perpetuate a certa n quantity 
of pare seed of some of the better varieties, such as bant and fan, 
which are still known in Beror 

It would, farther, appear very desirable to have some recog- 
nised trade mark description for the vanouB kinds of cotton grown. 
At present there is no protection for any of the admittedly finer 
varieties, although merchants might be willing to pay a higher 
jince for them. 

The misfortune as regards the cultivator of the better kinds of 
cotton is, not only that there is no protection afforded to him 
whereby a certain name and better price would bo secured for his 
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of the political relations of planter, pemadar, and raiga/ t ns well as 
of the past nod present condition of the people m the indigo-growing 
districts. 

The*e poin*» “ n ' dr bearing upon 

the indigo inc with, 1 shall, 

as I have don r matters which 

came under ir tue mmgo distnet3 of Behar. 


It* rnltiralion 


344, Indigo is grown under several different Bystems, the merits 
of which I will not discuss, but, generally speaking, the 
covenants with the European planter to grow indigo for him over 
a certain proportion of his holding. There is no stipulation as to 
how the land thus set aside shall have been previously cultivated 
The planter has, m addition, a certain am'' i,nf r£ land around his 
factc-v '- v * *■ * * . * * t principally indi- 
go, v . else sugar-cane, 

judr • i , m<uI Duweotner fodder-crop for feeding cattle (see 
paragraph '236). 


The cultivation of indigo has been very greatly improved by the 
European planter, and the native growers have to some extent 
followed the example set them, I have nnfo/i - - . s 

(««" " ' ■■ 7 

the £ ■ . f 

mois - ■ . i 

fallei • ‘ , ■ ■ 

ntten * ■ . - . 

imple . • 

mdig ■ •* . • 1 . ,uui 0 v estates or 

“coni „j, *3 iney are called, there is a large area to be sown, 
and it is all important to get this done quickly and just at the 
right time. Hence the indigo planter uses a drill winch will 
bow, not one, but several rows at a time, and he uses a large num- 
ber of these drills. 


Coodoaonj 345 "Whenever it is possible, an indigo crop is taken on the 
foSig* 8 " ltl1 home land, but occasionally a change in the cropping is made 
This, however, can hardly be termed “rotation, ' it is merely a 
“rest" to the land from growing indigo, and is resorted to when- 
evc? the crop shorra any signs of failing. During my tour, land 
was pointed ont to me which had been under ind»«*'» f "“ . * ,s 

forty yf-i 11 ' i . 

bility ■ 1 ' , 

closely ■ ■ ’ 

rccentl " * ■ ■ 

Bhown . . ’ . • ... 

power i ' . • ' 

Th « y ■ ■ " . ates, 

■ . ■ " the 

■ . .* , . . u umiae cue nitrogen 

..fjuiu Horn me atmosphere (see paragraph CO) 

VowiMe The indigo plant (Indtgofet c ttnetona) belongs to the Natural 

twUaMtm Order Leguminous, and, although scientific investigation has not, 
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desirable or even necessary. This is termed in. “rest" for the 
land. Similar, though more serious in result if not freely 
practised, is the change required with clover-cropping m England, 
the land being rendered “clover sick," as it is termed, if clover 
be too often repeated during the course of rotation Miss 
Ormerod h w * p *“ 11 ■ 7 * Royal Agricul- 
tural £ , if not causative 

oE, tb 1 . , oi n destructive eel- 

worm (xgoeucnus devasialnx), whose extermination is best effected 
by “starving it out," in other words, by growing m place of 
the clover some crop on which the Tylencktis will not thrive, 
and in not repeating clover until the pest has died out. 
ivwotimgef Similarly, the indigo crop has its own particular pests, al- 
though their ravages are not so general as to prohibit the cultiva- 
tion oE the crop Caterpillars and a kind of cricket called titwah } 
which barrows in the ground, ore its principal enemies. 

A change of cropping is the most effectual means of getting 
rid of the pests both insect and vegetable, which attack the 
plant, and which are more or less fostered by the continuance 
of one and the same crop upon the land A change in culti- 

a<W«p> oi vation is also beneficial to the soil, and the growing of a crop 

crown 01 different in its plant requirements to the preceding one enables 

ropfo * dormant or non utilised constituents in the soil to he made use 

of to the advantage of the new crop I believe that change of 
cropping might he u«e£ully followed in indigo cultivation to a 
much greater extent than is now the case, and this without 
expenditure of more manure, What has told in the past against 
the practice is the anxiety of the planter to get hie money as quickly 
asas possible out of the indigo cultivation, and therefore to pat 
as great a breadth of land in indigo ns ho can. 

Sciaetios ud 347. Care is shown in the selection of seed, for in this 
e g«o *e«d. jggpggj jjjg European planter does not follow the Natue There 
are English merchants at Cawnpore and elsewhere who make it 
their business to select and sell good seed to the planter, and the 
planter m turn is very particular to get a change of seed. 


Uoioiwa 34$. %*» as, tamma, waisvdmkta unraVamty ws, io whether 

Jfiuwttoi*** thick -seeding or thm-seedmg is the better Then, uncertainty 
TMckortuift exists 09 to manuring, except in the value attached to the refuse 


indigo plant or test The sett water, or water run off from the 
settling tanks in which the finely divided indigo deposits itself, 
i* sometimes used on the land with a manurial object in view, but 
it is more often allowed to run to waste, as being worthless Its 
value has yet to be demonstrated, and I could form no definite 
opinion on the point without chemical examination and experi- 
mental trial There is much difference of opinion, again, as to 
V whether seel should be spread on the land thickly or tinnly. Each 
Yulanter has his own idea of what is best, and he holds to that 
^mother disputed question is, when the seel should be put on 
3 0 V« pi ante re cart vt out fresh, straight away from! the steepmg- 
wt J\«thers T rrferto let it rot and to apply it when old. 
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platiter of other who is wt!lra£ tA take it dp frdoa time lo tube, 
although as to what the action of the added chemical ig, theri ia 
complete ignorance. 

ns " ic&Uog " Z52. When we pass on to consider the u beating M process, the 

pwMii. want of harmony between pi ictice anil theory is more than ever 
appaienfc. The accepted ideas of each are indeed almost dia- 
metrically opposed. What is effected by " beating ” theibdigO-con- 
taming liquid after it has be&n run off from the steeprag-vats is 
very far fiom berog known, and until some one of high chemical 
attainments edn woik at the subject, not simply in the laboratory, 
bat also m conjunction with the actual manufacturing proce fc s, the 
real solution of the question will be vety distant The entire 
manufacture, from the beginning to the end, is one which shbtlld 
be intensely scientific, and should proceed on the most definite lines, 
instead of which it k, as I have described it, a " rale of thtltob ” 
procedure To take a single instance The time at u hick. " heat- 
ing ** should cease is determined by a very rough test, the object of 
t 1 *’ * 1 » - .**■ »t „ , .1 , i out from 

. ' ■ ■ nckly and 

1 ■ ' • ‘ ■ ' complete. 

. . ■ ■ ' e, and it 

l ■ d indicate 

more certatnly whether a quantity of indigo was being mn to 
waste or not 


Th* uiUbj " 353. After the indigo has deposited itself m the u beating-vat” 

p» e «« and the supernatant liquid has been run off, the finely-divided 
indigo oi “ fecula ** is transferred to the boiling vats. t3nt, hero 
again, difference of opinion ousts as to whethoi it should be boiled 
once only, or twice, nnil also as to the temperature which it is beet 
to employ in boiling. 

Tb» mtuwi 354. Dr Watt, in the able article which be ha9 written on 
iudigo in the "Dictionary of Economic Products,” reviews fully 
j>m* 4. thfe bearing of scientific investigation upon the manufacturing 
process, and emphasises the failure to apply the Former to tha 
latter. The roam question, as to wbat u beating ” effects, resolves 
itself idto that of whether oxidation is produced m the beating-vat 
or whether the change is one of a purely tnechantcal nature. 

Tha colouring matter contained in the indigo plant is a soluble 
glacosida termed tnthcan, which, on maceration of the plant with 
Water, is converted into tndtgo-llus, nnd this latter, on fermenta- 
tion, is reduced to in&iga-whxte. 

The view of the practical man is that when tho plant is steeped 
lh the vat, fermentation takes place, tndtgo-whtle is produced, and 
in the "beating proces* ” — J —•> **• * -- * » f 

Consequently, several . ■ . . 

of facilitating ferment ■ ’ . ’ : . l > * 

in the addition of sub - , , ' 

steeping- ‘ 1 41 •* *’ -tf ’ ’ ’ w ■ 1 ll '" 

" heating ■ 

rat most - • 
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vjrtoaUy a tenant of the planter, hut is obliged to pat a certain pro* 
portion of his holding under indigo each year for sale to the 
planter. 

It mast be acknowledged that indigo-growing under these con- 
ditions is not altogether a volantary system on the part of the 
raiyal. He does not look on the indigo crop as he does on a food 
crop ; there is not the fame inducement for him to grow a good 
• ’ 1 r ‘ -ates, either for a full-crop or for 

■ ' the actual yield. The ratyal'i 

* ‘ ' - - . to give his worst had for grow- 

ing indigo, whilst the planter's aim is to get the best land. 

On the other hand, the planter has his own difficulties. For 
instance, he lias a large capital invested in his manufacturing 
plant, while he is himself placed to a great extent m the zemindar' t 
1 1 M '* ”* I 1 h as to meet the 

» * ■ .* crop under the 

■ * ■ ■ ‘ • ■ that of par- 

• 1 hhmlci sys- 

The prevailing system, it is right to say, is not a creation of 
the English planter ; he found it existing when he came, and has 
simply continued it. 

Lastly, all alike, whether planter, zemindar, or raiyat , suffer 
from the non-existence of a proper Record of Rights, in which the 
areas of holdings and the rents charged should be clearly defined. 


357. I took the opportunity afforded by my travels, of seeing 
something of tea cultivation both in the Ifeilgbemes and at 
Darjeeling. 

ThjB industry, like that of indigo, is one in which empirical rules 
take, to a great extent, the place ofsscertained and clearly-defined 
truths, and both in the growing of the crop and in the mampula- 
tion pf the tea, there is much still to be learnt. My visits were 
of too hurried a nature to enable mo to do more than get a general 
iDFightmto fonie of the questions which are waiting for eolation 


ODMIUtd point* 
lnt**£ollir*tloD 


to the 
i ernes, 
m the 
} Dar* 


Then, in respect of the soil, little is known as to its requirement*. 
In tho Neilghemes, for instance, there is good reason to believe 
that a deficiency of lime, if not of available potash also, has bad 
to do with the decadence of tea cultivation there. On almost all 
eides there is but httlo known about manures, even about those 
which ate available, such as oil cake and bones; the different oil 
Cakes are classed together just ns tf they were tho same and of 
equal value , it has not been established whether bones oro useful, 
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virtua’ly a tenant of the planter, 6utis obliged to put a certain pro- 
portion of hts holding under indigo each year for sale to the 
planter. 

It must be acknowledged that indigo -growing under these con- 
ditions is not altogether a volantary system on the part of the 
raiyat He does not look on the indigo crop as he does on a food 
crop ,* there is not the same inducement for him to grow a good 
• - 1 ’ 1 * '* *' for a full-crop or for 

»1 yield The ratyaft 
, * j > woiet land for grow- 
ing md>go, whilst the planter's aim is to get the best land. 

On the other hand, the planter has his own difficulties For 
instance, he has a large capital invested in his manufacturing 
plant, while he is himself placed to a gieat extent m the cemndar’e 


chasing the plant from the raiyat by the bundle (the hhutlct sys- 
tem ) he might not get sufficient crop 
T 1 . * ' 1 ' • ’ " , 1 n of 


Lastly, all alike, whether planter, zemindar, or raiyat , suffer 
from the non existence of a proper Record of Rights, in which the 
areas of holdings and the rents charged should be clearly defined 

Tea. 

357 I took the opportunity afforded by my travels, of seeing 
something of tea cultivation both m the Neilgherries and at 
Darjeeling 

This industry, like that of indigo, is one m which empirical rules 
take to a great extent, the place of ascertained and clearly-defined 
truths, and both iq the growing of the crop and in the manipula- 
tion pf the tea, there is much still to be learnt My visits were 
of too hurried a nature to enable mo to do more than get a general 
insight into tome of the questions which are waiting for solution 

point* 358. There appears to be still a good deal of ignorance ns to the 
muon e ) eVa t, on suited to tea cultivation. Thus, m the Neilgherries, 
tea is grown as high as 7,300 feet ab >ve sea level, while in the 
Oucbterlony valley the deration is 3,800 feet only. In the Dar- 
jeeling districts similar wide variations are found 

Then, m respect of the soil, little is known as to its requirements 
In the Nedghemes, for instance, there is good reason to believe 
that a deficiency of hmc, if not of available potaeh also, has had 
to do with the decadence of tea cultivation there. On almost all 
\ eirfea there w but little known about manures, even about (hose 
\ which are available, such as oil cake and bones, tha different oil 
\cahes are classed together just as if they were tho same and of 
cqvial value, it has not been established whether bones arc uscfuli 
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FrotUoa (a 
coffe* eaUlva 

tiOD 


virtua'lj a tenant of the planter but is obliged to pat a certain pro- 
portion of his holding under indigo each year for sale to the 
planter 

It cmst be acknowledged that indigo gi owing trader these con- 
ditions is not altogether a voluntary system on the part of the 
ratyat He does not look on the indigo crop as he does on a food 
crop , there ts not the same inducement for nun to grow a go°d 
crop, since he is paid one of two rates, either for a full crop or for 
a half-crop, and not according to the actual yield The ratt/ars 
constant endeavour is, therefore, to give his woiet land for grow 
mg indigo, whilst the planter's aim is to get the best land 

On the other hand, the planter has bis own difficulties For 
instance, he has a large capital invested in his manufacturing 
plant, while he is himself placed to a great extent in the semndars 
As houipeard to the continuance or his lease , be has to meet the 
the manufacture "W~ sufficient land foi growing the crop under the 
requisite with tea, but the^od list were he to adopt that of pur 
importance m each case bundle (the hkuski sys- 


363 I may briefly say that the same qu^ . _ . f 

alluded to os being still m dispute as regards the cut&SJ^ 8 ^ v i, nt , 
present themselveB when deahng with coffee growing 


The important matters of elevation, aspect, and shade, are by no 
means determined, nor ore they attended to as they ought to be 
The nature and requirements of the soil have not been sufficiently 
studied, whilst there is miwh learn in regard to manures, their 
use and * there aro diseases and injuries to 

which have not yet been success 


A suitable elevation as m the case of tea, would seem to have 
much to do With the successful cultivation, though along with it 
must be taken the consideration of rainfall The BartchmhuUa 
estate is about 3,000 feet above sea-level, and the rainfall is from 
00 to 100 inches, but at Messrs Cannon's estate, where coffee of 
the highest repute is gtown, the elevation is 4,500 feet and tho 
rainfall is only 60 inches 

The kmd of soil, or rather, its earlier history, is a point of the 
highest importance If the laud has previously been old forest 
land, thinned for the purpose of growing coffee, it is likely to do 
well, but l£ it be that which has before been under cultivation, more 
especially of tbo class known as fawn cultivation (m which the 
land is cleared by cutting down the wood, setting fire to the vege- 
tation, and growing- crops without manure of any kind) it is not 
nearly so valuable 

The aspect must be studied, chiefly in the matter of abode, 
vhilo both the presence of shade and the kind of shade provided 
tc most essential points Pcrhap3 nothing affecting the culti* 
at on of coffee impressed me more than the importance of shade 
have been over estates where shade has been attended to, and 
eqiave noticed the healthy and natural growth of tbo bushes 
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bring the sub-soil up, for it may bo poorer iu quality and the richer 
top-soil may thus be buried. 

soa-«osiitn As to the soil itself, judging from analyses whichjl bare made 
* nt *' of coffee-soils from Mysore, there appears to be clear evidence 

(see paragraph GS, as also Appendix B) of the want of blue in the 
latente soils, also that phosphoric acid and potash (tee paragraph 65 
and Appendix B) are less abundant than in soils of alluvial nature 
in other parts of India. The frequent ose of bones by coffee plan- 
ters as a mammal agent ;s a support to the belief in the need of 
pbosphatio manures, and 4 0 — 1—1.1,. — i~ - — 

manures might also be use! ' ! . • ' ■ 

some detailed analyses of ’ . ■ . . * : 

passing, comment on their richness in vegetable matter and in 
nitrogen resulting therefrom This is accounted for by the fact 
that the land js old forest land, and it is likely that lime and 
mineral ingredients are what the soils require rather than more 
vegetable matter si * . ’ 1 1 ' . ’ ’ . 

etc. It 18, indeed, . . •• ■ 

produce a rankness 

exclusion of berry. . ■ , 

surface soil is found, the reverse may be the case, and there may be 
decided need of orgamo manures. All soils cannot he treated alike, 
but each must be considered m its own special relations. 

AppUMifcu or Differences of practice occur in the manner of applying manures, 
“ ,oar " some planters preferring to throw manure broadcast and to fork it 
in, others thinking it better to dig a trench ronnd the bush about 

1 X -1 » » l *--« l"-~ F U« '"■''I *" * V»»V *Up, or. 1 m ffx! With 

. > . ire of 

■ . 1 test 

which is the better plan, and, indeed, it would very probably ^ be 
found best to put one land of mai * • r " • * 

in a different way. The plaut fo . - 

where the rootlets can best avail ‘ ■ ■ 

should be m favour of scattering manure about rather than of 

accumulating it in one spot or even m^a circle, bo !on^ as it is not 

too widely scattered or * '* 1 " * “ “ " r 


. . effect on it, whereas sol nble salts, 

such os potash manures, may vrett he sown on the surface or ho 
lightly forked m. The time of npphcation will also differ accord- 
ing to the nature of the manure, bones and other materials which 
t3ke Ion" to decompose being better suited for early application, and 
more readily decomposable or soluble manures far a later dressing. 

If coffee planters would make a few small but careful experi- 
ments for themselres they would certainly bo able to obtain more 





S,ll. 

375 The decline of ilic Bengal till industry »• believed to be 
In pieat miaitirc duo lo the *j real of certain dixaie* n mon j* »ilk. 
worm*. 'I he worst of these la known ni ptlrtne, and *o icriom 
lia\e 1>ecn it* lavage* that on effort was male a few jears back to 
inu‘t>rite il* nature and the mean* of prevention. Air. N. (}. 
Mooherjee, o( tbc Bengal Agricultural Department, was deputed 
to Kurope in lSbd to stud) tbc met bod a of tilkworm>ronri»g \ttt- 
tired in Italy and Trance, nnd more especially to acquaint h imirf* 
with tbo Ej*tem introduced by M. Poeteur, of examining tni» r <jL* 
copically the moths intended for la) ing tbo eggs or “seed/' a» J„~« 


It must be acknowledged, however, that lb* **• t t u 
altogether satisfactory, and the steps taktn in Iz, ^ j,.y 


Silk 
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successful in perpetuiting silkworms which are free from disease 
afc least in the silk districts of Bengal Mr llookerjee, who has 
had charge of the experiments, has been able to rear silkworms 
free from disease m places such as Debra Dun which are far 
removed from the silk districts, but as Boon as the seed is removed 
to the eilk districts of Bengal pebrtne appears and it is no longer 
possible to keep pure “seed ” 


Gram-clean Grain-deanmy 

376. Tbe export of wheat and oil-seeds from India has in- 
troduced important considerations as to the cleaning of gram aad 
seeds, and on these I wish to touch 

Indian wheat has, without doubt, acquired a name for being 
"dirty” and of being inferior to the Canadian and American 
D) , wheats put upon the English market It is etated that a con- 

eW ilt» ot Eld erable amount of earth, and of ec<m3s other than wheat, come 

ndiuirbeit w ,tjj the gram, and that this the 

deliveries after their arrival 1 ’ dim 

wheat has to be washed, partly i heat 

being very hard), and partly so as to get rid of the earth and dirt 
which are invariably foand along with it A lower price con- 
sequently rules for Indian wheat, and many millers who would he 
willing to purchase it are he; t back from doing so by rea«on of 
the expense invoiced in providing special appliances for cleaning 
tbo grain 

Stiff*'* 377 ** * ,aS ^ een cn9fomar y fo se ^ Indian wheat on the basis 
° " ** of its containing a certain amount of impurities, the exact amount 
varying with the place of export and the tune of year when export 
takes place In the case of Calcutta wheat, 5 per cent of im- 
purities used to be allowed for ante monsoon shipments (previous 
to 1st July), and 6 to 7 per cent for post-monsoon shipments (after 
1st July) Tor Bombay wheat a somewhat lower percentage, ns , 

4 to 5 per cent, was allowed, but wheat from Karachi was reckoned 
as being more impure than that frim Calcutta or Bombay, and tbe 
auto monsoon season also extended to SOth September. 

* The caueas of wheat being shipped is this impure condition 
were alleged to he the inferior cultivation of the Indian ratyat, tbo 
habit he bas of growing wheat, not alone, but aa n ” mixed ” crop, 
and the imperfeofc means at Ins disposal for threshing out and 
cleaning the grain It was argued that as the cultivator threshes 
« * »« i , i l -**' rt - with his bullocks, 

besides this, that 
udo, and the ratyat 
t arising from the 
vent a good clean 


n/Mfiudun 37B. Tint a certain amount of foreign seeds and dirt finds 
£* diuT*-' ' its way into Indian wheat from the above causes is undeniable, 
but 06 I shall presently show, this docs not account for 





ft - ‘ 

anything hie th« percentage* cf "dirt" v'hi' , h it I at been (he 
cnttMn to fix. W lin (irat th* exp ri rf wheal l-cpan t/a Mtairn 
not con« irrahte dimrn* «n« the rmrh**p cf »liipmnli rm* 
duel* ! rn the *yit«-m cf " mutual ullftwamv* " tho buyer* myinc for 
»nv vnp rirnt} (n rjnnvn tbawn above the arranpM limit* n*vt 
the shipper* pating f<r any thT'ieuey. f-j»*nrJ<*« cf the different 
carpM*» were mil tnittM, on ntntiti in Knclx*i *• l' 1 ti»** Com Trad* 
A**wualinnf ranalys t anl the t'cru-ntapc* cf imparity wr* 1 fixed 
thereby. Bet il w»» *>rn fo ml out that, iVtj it* lb* 1 lUVrarnli 
Out hal been nOi<A<t) the rmjat'i imparl eel nvlliad*, Indian 
wheat pmerallv arrived m *o rlran a cm lit on that the buyer* had 
in tno«t ca»e« to pay for the extra elcsnnc**. They r •<ou pet tired 
cfdnnc tin* ail aorotlingly dwjpel the *yitrm of mnln.it allow* 
auee*. Thei rrAiltrUnli to p ircha«e upon th* l»*u of " fair arcn»KO 
quality M \f, a q ), tin* impymc that the wheat micht rontain the 
percent ape ol imj unlj or " refraction,” a« it i» termed allowed aee»i*d* 
»n£ to the jn’t anil time of »htj rami, 1 ut they tefu««t to par for any 
• g . . * ---* ♦' a** rrfraetin- " limit, though they still claimed an 


Tl»c rc«nlt rf thi* aetion mitciticu ujj m . 

wheat, which up till then hil l»ern enninj over clem, now began 
to deteriorate, »<•»,* ► . " ■ * *1 1 loudly of 

it* “ dirty "e ■■ ... giving a 

lower price for ami ether 

wheats. But the change In the chancier of Indian wheat was the 
direct consequence of the Bngludi barer** action, inasmuch 
as the Indian *hipj<en» finding that they’no longer pot a penny { „^ tlWl% , 
more for wheat which tbty sent over clean than for that which 
* — * ~ 11 » tool, pood care not to 

suritr. This has led 
■ rat being practised, 

lea eft tho cultivator'* 

• ■ quality ” as under- 

. ho place of export, 

pad — IL , V, V lL.,.11 1 » -,-,.1,1 • , 


l‘»tie not uceu Lul uiuicuiiy oi utaimp twin n in consequence of 
the dirt and impurities it contained, and the expenso they woro put 
to »n removing these. Messrs. McDoupall Brothers, of Mark Lane, 

London, specially interested themselves In this matter, and laid 
before Viscount Cross, the then Secretary of State for India, rauth 
valuable information upon tho Bubject. Messrs. McDoupall'* 
enquiries elicited tho facts that not only was clean Indian wheat 
desired, but that an extra price would be paid for it, and increased 
use be found for it. The desire of tho millers was that admixture 
should be limited by contract to 2 per cent. 

Reports and papers were* laid before Parliament m 18SS and c«nt,rta<e*t 
1889, and on May 8, 1889, Viscount Cross presided at a Conference ,h0 lBduo ® c * 

• 18 a 
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held at the India Office to consider the question o! Indian Wheat 
Impurities, In the eour«e of bis opening address bis Lordship 
pointed out that no Jess than three million cvrts of dirt are im- 
ported every year with Indian wheat, and that this implies a use- 
less and foolish expense. 

The London Corn Trade Association on their part maintained 
that the condition of Indian wheat was a natural one, due to the 
methods of the rat j at m cultivating and threshing, and that tbs 
basis of 4 per cent of impurity for Bombay and 5 per cent, for 
Calcutta wheat was accepted by shippers as being tbe normal condi- 
tion of wheat as grown Shipment on a 2 per cent basis, they 
maintained, would imply cleaning at tbe place of export, and would 
necessitate English millers paying a proportionately higher price 
which they would not he found willing to do The London Corn 
Trade Association raised objections to selling wheat on analysis, (ia 
the same way that linseed is sold), and they deprecated Govern- 
ment interference in a trade matter which would gradually right 
itself and effect tbe desired improvement in time, 
vs,*, d The Liverpool Corn Trade Association differed entirely from 

*ke London Association, and saw no difficulty in fixing a 2 per cent 
1100 “ refraction** standard, at least forBombay wheat , they believed that 

if a 2 percent limit were fixed in England, the wheat would soon 
come from Tndia of tbe required purity The term fair "average 
quality ** they felt, was a very elastic one 
vi ...imii* n A point of considerable importance was raised by millers in the 
Midlands and other inland counties of England They pointed out 
the disadvantage they were at in having to pay not only for the 
extra dirt, etc , coming from India to LondoD, Liverpool, or other 
English ports, but that they had to pa\ as well for its conveyance 
at high rates along English railways la this way the smaller 
millets and those inland were much prejudiced, for they could less 
afford than the larger millers to put up the requisite machinery for 
removing the impurities which had been deliberately put m, and for 
which they had had to pay extra carriage 

It was not to be expected that any general agreement could 


National Association of Britisn arm msn Miners, anu millers 
generally, strongly urged that improvement ought to be effected, 
that wheat should be shipped cleaner, and that wilful adulteration 
should be punished 

380. In India ltsJf, enquiries were made, and efforts were put 
forward to induce a trade in clean wheat The Reports of the 
Bengal Agricultural Department showed that the unsatisfactory 
state in which wheat was exported was not due to the inferior 
cuUiiatton and dressing which it Received iixm the raisat, but that 
n hen cltm wheat ttn offered the merchants, owing to the action of 
the buyer* in Lngland, positively declined to give any better price 


JktlnmpT, nil, 
la In l{* (a 


lin 

D.f’.rimtn 
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f<*r tt than f-r wheat with f> wt cf impuM e». Mr. rmneatu*, 
lhrect-'r ef th«* Br*ip»l Apneultu'Tit PcfartnHnt, »r«lar^M that in 
Atipjit V'^T the Ms-agcr cf lb* I): mncn llsj wanted In prow 
wheal largely m 1 tn rupplr it in a elran *lat<\ if he cent I grt a 
rrmu’v*-a , ivc rvrlrt f r it. \lc pr-»p-*cdpi»i-g the ratal* adiancr* 
cf aced anl m Opt t y wavcf mlm* rg then In prow wheat atan** an 1 
ml a* a " mixed rr*p hair at*i to *'t up machinery for clrnnmp 
wheat. But he wtm elligel to pve tip the idea, f r the merchant* 
wcull tel pive a higher prion, a* 1 !, wt.at wa« werre, the clean pram 
w a* Jelilx-V rlr mixed with mud r> a* to raVe it up to the 8 ]v>r cent. 

" refraction ” !*-fore it left for shipn^t ti England. The.Manager 
ct the B«j rela'cs that, mar Buxar, he used to roll wheat to an 
agent cf a leal ng wheat -expirtmg firm, and that hi* servant* were 
intrurtcd liaw to make little pellet* out cf mill anl wVer, which 
would rro'-mt le wheat, an 1 to mix 2 tnaund* cf this earth with 
every 100 na-ind* cf pram where'er the wheat wai found not to 
evonta n 5 per cent. of impurities. 

381 . The B^mliay Cliaml^r of Commerce hate repeal'nlly rrfr «'< •* 
nrped th» Lcnlon anl Liverpool Corn Tra-’e A»«ocVicrs to aocej t 

a haw* of 2 per cent, of *' impurities,” and have aa’d tliat, were it 
ado] ted, there woull l>c no difficulty whatever in pcltinp any 
$««■*»/* of wheat cleaned to that extent. To there proposal* the 
Liarrpool Allocation *cvmcd to 1* favourable, but the London , 

Association declined to a*«cat. In place of it they p’uposed, in «>« 

XovcmVr 1S C 0, the following '‘refraction” limit* for ante-monsoon /tltuiiM*. 
thiptnenU* 3 per cent, for Bomliay a\heat, \ per cent. for Calcutta 
wheat, and 5 p*r cent for Karachi wheat Of these “ total impur- 
itle*”about If percent, wai to •* be dirt ” *SomewKal hiphct per- 
centage# were turd for post-monsoon shipment* The Liicrpool 
Association joined in the recommendation* In vain the Bombay 
Chamber pointed out in reply that the analyses of Bombay wheat, 
as Riven by the Official Analyst of the London Corn Trado 
Association, showed c\cn less impurities than the latter Association 
proposed, hot bo the matter stands. 

382. I was naturally desirous of forming mj independent con- u;<»«rai«t 
elusions upon the question of clean wheat, and therefore made my rt '* 

own enquiries. Mr. John Marshall of the Bombay Chamber of Com- 
merce, Mr. tYishart (Cawnpore), Mr. II .M. Boss (Calcutta), and 
others, kindly pave me much information as to the practices of the 


en more 
itmation, 
by each 
, I am 
lie Eng- 
lish merchants really want to have clean wheat, they have only 

• Tb* term * ilrt * Include* *»rtb, cbtff »rJ col etlUoiee* * led i»li of no Inltluilc t»!o» 
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held at the India Office to consider the question of Indian Wheat 
Impurities, In the course ol his opening address his Lordship 
pointed out that no less than three million cwts o£ dirt are im- 
ported every year with Indian wheat, and that this implies a use- 
less and foolish expense. 

The London Com Trade Association on their part maintained 
that the condition of Indian wheat was a natural one, due to the 
methods of the rayal m cultivating and threshing, and that the 
basis of 4. per cent of impurity for Bombay and 5 per cent, for 
Calcutta wheat was accepted by shippers as being tbe normal condi- 
tion of wheat as grown. Shipment on a 2 per cent basis, they 
maintained, would imply cleaning at tbe place of export, and would 
necessitate English millers paying a proportionately higher price 
which they would not be found willing to do The London Corn 
1 '> selling wheat on analysis, (in 

ind they deprecated Govern- 
whicb would gradually right 
itself and effect the desired improvement in time. 

Viewief The Liverpool Corn Trade Association differed entirely from 

Tr , mj^A’i < Jocu 11 the London Association, and saw no difficulty in fixing a 2 per cent 
itoo “refractiot * \ 1 ’ r ” ’ heat, they believed that 

if a 3 per c the wheat would soon 

come from he term fair “ average 

quality ” 

MtmtinDitn ^ P°»nt consi derab1e importance was raised by millers m tbe 
Midlands and other inland counties of England They pointed out 
the disadvantage they were at in having to pay not only for the 
extra dirt, etc , Coming from India to London, Liverpool, or other 
English ports, but that they had to pav as well for itB conveyance 
at high rates along English railways In this way the smaller 
millers and those inland were much prejudiced, for they could less 
afford than the larger millers to put up the requisite machinery for 
removing the impurities which had been deliberately put in, and for 
which they had bad to pay extra carnage. 

It was not to be expected that any general agreement could 
he come to at the Conference, when interests bo divergent were con- 
cerned, but, although a few large millers, who had already gone to 
the expense of setting up special machinery for dealing with Indian 
wheat, were in faiour of matters remaining os they were, the 
National Association of British and Insh Millers, and millers 
generally, strongly urged that improvement ought to be effected, 
that wheat should be shipped cleaner, and that wilful adulteration 
should be punished 

Mtampt* td»j« 380. In India itself, enquiries were made, and efforts were put 
•«opu *i*»u forward to mducen trade in clean wheat The Reports of the 
Bengal Agricultural Department showed that the unsatisfactory 
state in which wheat was exported was not due to the inunor 
Air caUorit cultivation and dressing which it received irem the rat rat, hut tna 

5 ptrimrm n hen clnn wheat was offered the merchants, owing to the action o 

the buyer* m England, positively declined to give any better price 
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fcr It than for wheal with & per cent, cf impurities. Mr. Fimieane, 
Ihrrcler of the Hr real Agricultural Department, instances that in 
August l fe*7 the Manager of the Dnmrncn Haj wanted to prow 
wheat largely and to mpplr jt in a elran stale, if lie ccul 1 get n 
rcmunrralnc market Cor it. lie pmp-*<*dgmng the rmcf* advance* 


“ refraction "*l>efcre it left for shipment to England. The Manager 
of the Raj relates that, near Umar, he used to sell wheat to an 
agent cf a Ira Imp wheat-exporting firm, anil that his servant* were 
instructed how to male little pellets out of mini and wa'er, which 
would rrsemhle wheat, nnd to mix 2 maunds of this rarth with 
every 100 maands of pram whenever the wheat war found not to 
oonta n 5 j*cr cent, of impurities. 

381. The Ilomliay Clnmhcr of Commerce have rcpeat'dlj rrtTv.ti. of 
urged the London and Liverpool Com Trade Association* to accept 
a basis of 2 per cent, of *' impurities," and have sa d that, were it »•»*«. 
adopted, there would he no difficulty whatever in pettinp any 
<jB<intii r ot wh*nt cleaned to that extent. To the«c proposals the 
Liverpool Association seemed to lie favourable, but the London 
Association declined to a««cnt. In place of it they proposed, in to™ 

November 1SS9, thefollowmp “ refraction" limits for ante-monsoon I'Uc'uiim. 
shipments - 3 per cent, for Bornha) wheat, 4 per rent for Calcnlta 
wheat, and 5 percent for Karachi wheat Of these “ total impur- 
ities"®!*)!!! 1 j percent was to " be dirt " •Somcirh.it higher per- 
centages were fixed for post-monsoon shipments. The Liverpool 
Association joined in the recommendations In vain the Bombay 
Chamber pointed out in reply that the analysrs of llombay wheat, 
as givea by the Official Analyst of the London Corn Trado 
Association, showed c\cn less impurities than the latter Association 
proposed, but so the matter stands. 


382. I was naturally desirous of forming mj independent con- »tjo« 
elusions upon the question of clean wheat, and therefore made my ri, ‘ 
own enqmnes. Mr. John Marshall of the Bombay Chamber of Com- 
merce, Mr. Wishart (Cawnpore), Mr. II .M. Boss (Calcutta), nnd 
others, kindly gaic me much information as to the practices of the 
trade; but,in addition, when ynreuing roy general enquiry np-conntry. 


percent, of “impurities" and, before being shipped to its destination, 
it is made up to the particular degree of impurity required by each 
country to which it is being sent. It would be quite easy, I am 
assured, to clean all wheat to 2 per cent of impuntv If the Eng- 
lish merchants really want to have clean wheat, they have only 

•Tb»tenn* flirt ’ indnflt* «»rtb, eb»ff, »rd mlitelUPtoo* we.d »f»d» of »o Intiliule Tils, 
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to insist upon its being supplied, and it would nfc once bo fortt- 
commg. 

An} doubts that I may have bad as to wilful adulteration of 
wheat being practised were set at rest by my seeing, as I was 

t ossing Changa Manga railway station (in the Punjab), a largo 
eap of wheat being deliberately mixed with earth. This was 
going on in full v icw of cv cry one 

383. My attention was next directed to ascertaining lion the 
impurities that aro found in wheat exported to England find tlictr 
naj into the grain. Por this purpose I endeavoured to find out 
what the quality of wheat is as it leaves the threshing-floor of 
the ratyat, whether, m fact, it duet contain all the dirt that it has 
been represented to have, for instance, the mud from the threshing 
floor, and tho gram and other seeds from the “ mixed” crops grown 
with the wheat. 

Accordingly, when staying at Caanporo with Mr. IIoldcrnc«9, 
Diroctor of the Agricultural Department of the North- {Vest Prov- 
inces and Ondh, I obtained through his Personal Assistant, Mr 
Lnchmnn Pnrshdd, six samples of wheat which were taken, accord- 
ing to my detailed instructions, direct from tho threshing floors of 
cultivators in the neighbourhood of Cnwnpore, and just ns tho 
wheat was about to be sent to the nearest ba-ar for salo Tho 
wheat was accordingly in tho state that it left the cultivator, and 
as it passed into the hands of the local traders for transmission 
to agents of the largo wheat-exporting firms, and for subsequent 
despatch to the port of shipment. 

Tho heaps of wheat os they lay on the threshing floor, ready 
for removal and sale, were carefully sampled by turning each over 
aud drawing fiom it handfuls from different i>arts, turning it over 
n^am and taking fresh handfuls, ond so on. until an average of tho 
whole was obtained, which, by subsequent division and sub division, 
was reduced to a lesser hulk. The final samples were sent to me 
and tho separation of the wheat ond the impurities was carried out 
in my presence, the results of the separation were os follows: — 



Per Cent Per er*t JPerrmf Percent Peremt 
1 Eitsitpr . — — — IS W8S 

3 Cswape" • *35 1 19 21 177 0S*23 

3 Gatijs . . *20 131 *21 178 05-23 

4 LtVl.ni'or . *18 172 *23 MO 07-81 

C JUmtimv - <8-03 *71 PO-23 

C ^»w*bp»aj — 111 12 123 OS 77 

ATcr»g« of six ssmjlfi . . 1-30 0S70 

Koti,— V a, I Tbl* »»• *'**• ‘*1 th« IwmHIIm »«r» loo (mill iltllti tf 

„ X. ««l »♦ »«•/ «n<l r'lm Uil.j »«<1 .null wbttt i (»i ,■(* 

_ « (•) X-«r»rr«i ,.< m (I *»ill »h»»t | | 6 m nnk 

„«.(•> £■ Of*-.. •• • ~ i |l| Lirlij »» & «mUJ ■b*«l j (c) t>* nrlh 
_ • HI MU ihtff | (r) r>r«. 

„ e (I) •m»U «br<t, cola, bulfj, *»rth|(r) wrod-oooJi Bittarlh. 

Olber details of Ibe Analyses aro given in Appendix N. 

From my own inquiries, tbercfoio, I am convinced that the 
wheat, as it leaves tho ratjat't threshing-floor, contains only 
about li per cent, of anything but wheat, and that there would 
be no difficulty wbatover in supplying clean wheat on a basis 
of 2 per cent “refraction,” if only it wero wonted 

There is another significant feature, namely, that lE the 
earfft tflafr nr eu mack cvmplsmcd c£ canre /roar ike theveluag- 
fioor, it would much more probably bo tho fine crushed earth 
and not the small lumps which are so generally found in im- 
ported wheat The case of wheat is different to that of linseed, 
for, while the latter is generally pulled up by the roots along 
with their adhering earth, wheat is, as a rale, cut and not 
pulled. 


384. The charge against the -raiyat, that he sends dirty Xh#rtt 
wheat into the market is, accordingly, not substantiated M hat »n wbi« 
really happens is, I believe, that tho traders or middlemen int« ini 
between the cultivator and the exporter all have their profit 
to make out ot the wheat as it passes down to the place of 
export This they do, as 1 my self saw being done at Changa 
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Ana>i«li of 
wheat from 
Caonpor* 


Manga station, by mixing earth or foreign seed* with Ui« 
wheat. The middlemen take good care tnat tho cultivators 
send tliem the wheat clean, otherwise they would not bo able 
to make their own profit out of it, and if the ratya * delivered 
the wheat to them dirty they would refuse to fake it Bat, 
ns the gram pa«ses on from hand to hand, each man makes bis 
little profit by mixing other material with it, and finally it 
reaches the place of export, here it is made «p accoidrag to 
the requirements of the trade with each country, and thuB in 
the case of wheat sent to England, the 6 or 6 per cent, of 
impurity, necessitated primarily by the action of the London 
Corn Trado As«ociatton, is gradually added, shipped to England, 
and on its arrival has all to be taken out again. 

That this is what really takes place was forced upon me 
Still moro strongly by nn examination which I made of a 
sample of wheat taken flora a bulk m Cawnporo market, 
exposed for sale there. This bulk I saw myself, and had a 
large sample of it drawn, and tho impurities were sifted out 
and weighed in my presence 3 bo results were — - 


Per cent. 


Clean wheat . . . 

. Ofl 37 

Barley .... 

S8- 

Gram, dal and other pulses 

. ISO, 

Small barley and chaff 

. *44 1 

Bape, troupe wheat, earth, etc. 

■7b. 


100 00 


This wheat was of the description known ns 11 No. 2 Club >f 
A noticeable difference is found between the amonnt of im- 
purities in the sample from Cawnporo market and that in the 
sam{les from the cultivators' threshing.floors in the surround- 
ing district This tends to support the view which I have 
oppressed, that the impurities hnd tbeir way in as the wheat 
passes from hand to band 

I found abo that ot Cawnporo the refuse from the flour mills 
m the town hid o substantia] value in the market 
Tfc«i»oUiio 385 1 lay the blaroo for the impurity of Indian wheat 
"our not upon the raiyot, nor jet upon the exporter, but upon tho 

home buyer, as represented by the London Com Trade A««octa 
tion m particular The home buyer does not scant to have 
pure wheat If wheat were sold on the ba«is of abrolufc 
pant), this would lead to more arbitration upon samples, and 
TL,irdo«- Wo, dd minimise speculation. If n margin of 4 or 6 per cent 

m,ot,iQ»Mp of imp intj is givrn, the 1 uyer will look at a sample and 
J u dge \cry fairly whether tt has J per cent of admixture or 
more than tbi«, but if tho ba*ts of sale were “ ab'oluto 
pnntv, ' or ebo 1 per cent of impurity, there would constantly 
be arbitration as to the exaot amount, and tho buyer, instead 
of ns now getting a delivery sometimes Letter than usual, and 
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l*fins *1 V In r**«-ll it at »n Bdvsnfape, would 1 ire t!i» element 
1 1 rpecuhtion rrnicioj and onl} Lc eble to »cll on the rcrhfed 

qtiahtv. 

Th* prrf'‘rM of ndmitti re in In’mn wdtral krtf« it* prim 
lw’ow that of Canadian »ml ott er «hra!» f and tlicr^’j offers 
the induecmml of a lower puce to lujer*, and j remote* 

•peculation So loop n» the term “fair average qualilr “ n 
letainod, the meaning lo be alU'-hcd to it will be o very claitiQ 
one , 

Unlont»tcdly» too, not cnl} nro the merchant* opposed to any 
change in the exuting practice, lut there nre alio large millers * 
to whose interest it !• to keen Indian wheat "dirty," They 
hate put un extern ire and costly machinery purpose]} to enable 
them to ufal with Inhan wheat, and, Lein" able to liiiy the 
latter at the lower quotation, thej secure an advantage over 
their smaller mals who cannot po to the same initial outlay. 

38G It has been suppesled that if the "elevator" sislcm, ti» »imut" 
which is in vogue in America and in Russia, were to he introduced 
into India, the pram mipht 1c screened in hulk and be proded at 
the different depots, so that it would sell according to its 
ascertained quality . 

Rot there nre difficulties which make the system inapplicable , 
to India Afart from the unldirability of subsidising, as basin* 
been suggested, anv \ mate firm for a term of jears to cany tin* 
scheme out, and apart from the imnossd llily of Government taking 
in band the whole wheat trale of the counlrj, there nre consider- 
ations ns to the nature ntil nut hods of cnltnalion winch place 
Indian wheat on a diffiicnt footing to that of other countries In 
the first place, Indian wheat will not keep for any length of time, 
but is liable to the attacks of weevil, it is thus much better 
suited for bagging than for keeping nnd selling in bulk. Secondly, 
the number of different kindH of wheat grown is so large, and the 
individual areas over which the} arc distributed nro so small that 
to grade these numerous small lots would bo n difficult if not 
impracticable task 1 n America and in Russ a for instance, we 
should find one si »’ ■ ' ■ 1 nt of country, 

but m India the e kind in one 

field, another m - wheat there 

Altogether, some thirty diffoeot descriptions ot wheat ace seat 
from India to T uropc 

387. The real remedy for the condition of Indian wheat will uhhwim* 
be found m the abolition of fixed rates of ** refraction " As long 
as these are maintained the exporters will work up to them [but if “ ,efr ' c “ n " 
the English buyers say that they must ha\L clean wheat it will be 
speedily forthcoming trance and Italy have both refused to 
receive difty wheat from India, and the consequence is that they 
have it sent to them clean Russian barley is sold on a basis of 
3 per cent of Impurity, and this plan works quite smoothly 
When clean linseed was insisted upon by Calcutta merchants the 
taiyat » up country soon began to screen it and to deliver it clean. 

At one time the same difficulties that exist with wheat occurred 
a so with rice, but these have been now removed, and nee is soli 
on a “ pure " basis 
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The same might be readily done with wheat if the trade really 
wanted to have it clean. 

i£fu>*tioa msj If, however, the trade a*-e not willing to set the practice right 
euft^rj themselves, there only remains the enforcement of legislation 
to oblige the sale of wheat on a “ pure ” basis, and to make it a 
peDal offence to adulterate wheat, or to export or trade in 
adulterated wheat. 

, The trade, and in particular the London Cord Trade, have the 
power of remedying this themselves, hut they have shown little 
• disposition to do it, and it is, I think, time that stronger measures 
should be taken to oblige them to pat the Indian wheat trade 
upon an honest basis. 

if«» tJ Linseed. 

388. My inquiries on the matter of gram-cleaning extended 
to linseed as weu as to wheat. 

A large number of samples were collected for me in the Central 
Provinces by Mr. T C. Wilson, then Settlement Officer at 
Damoh, and by others of Mr. J. B. Fuller's (Commissioner of 
Settlements and Agriculture, Central Provinces) staff. Most of 
these samples were taken direct from the cultivators’ stores or 
threshing-floors, and in the manner described before. The samples 
were brought by me to England, and the mechanical analyses 
were performed in my own laboratory. In Appendix O I givo 
the detailed results of analyses of 89 samples collected from 
different districts. 

Uwfcioieti The 6eed was first passed through a coarse sieve which retained 
ramp in* tram all coarse earth and large seeds, then through a finer 6ieve which 
retained the linseed, allowing the fine earth and small seeds to 
hwhing-fioors. pass through The amount of "sieved linseed” was thus 
obtained. Finally, the sieved linked was hand-picked, and every- 
thing was removed that was not " pure linseed.” The following 
table gives the summary of the results — 


Table XIV. 

Mechanical Analyses of Samples of Linseed taken from^ Cnltiva* 
\uis Stmt's riiiu 'Ihresfeang-flioCfift va the. OwAial Peevio/iee. 


— 

Par* U-mM (hind 
pi ltd’. 

Tolil SmpsrllUs. 

)8 samples from Bilaspnr district 

4 „ „ Faitrar „ 

2 „ M Jatrinlpore M 

2 „ D-iraoh „ • 

II „ „ hamper n 

Percenf. 

92 3 

03-94 

05-81 

01 CO 
0570 

Peretnt. 

7*13 

C 08 

4 10 

8 » 

4 21 

Ater»£* from *T1 districts • 

PI 

G 


’nrtlicr details of the analyses arc given m Appendix O. 
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To one simple in particular (No 31 m Apj'Ctidix 0) I would «i *»m 
refer. Tin* ii cue from the Nngpur district, niwl wn taken Lr * tim *‘ ,r * 
a! Mr«ini It ill i Brothers* store, or " god awn, ” from lin«ecd 
nhicli Ini been bronchi in in cirls for pile at the “godown." 


It ga\c* — 

rtr rt if. 

Co«me»rlh snl l»»g« »r*I» , . 03 

Yist etr!b *c3 f.u»!l »r^J* . 139 

Stalk*, risff, etc., remove! l j h»nd 

fickmj; • «... S3 


SCO 

Totsl imparities 
Tor* liOMtd . • 


SCO 

or-w 


The different ram pie* give varying amounts or impurities, 
but, ou comparing the results with there oL'nined in the cue of 
wheat, it will be noticed that the average amount of impurity 
is higher when linseed is the crop Thun 1 ut to be expected, 
inasmuch as the limccd is generally gathered Ly pulling up tho 
plant bodily with the rods and adhering soil, also the foreign 
seeds, shoit stalk*, aid chaff, are iniieh harder to separate fiom 
Imsccd tlian they me from wl cat let it would appear from the 
results given al ovo that when the merchants want wcll-chaned 
Beed, they can get it readily enough 

389. I ascertained at Bombay that tho usual plan followed M.thodsf par 
in buying linseed for exp rt is ns follows — Tlie seed is bought 
from the up-country ratyati li) llic dealers , the latter bring it to n**** 1 
Bombay or some other port and placo it in tho basJr An inter- 
mediary called the mueeajam buys the seed in the bardr and cleans 
it, he brings samples to the various seed-shipping firms, and 
covenants with them to supply a certain amount lilo the eamplo, 
of a definite percentage of purity nnd nt a certain fixed price. 

The linseed is generally bought in India on a basis of 04 per cent, 
punt), nnd is 6old to buyers in London nnd elsowhero on n 
ba«is of 90 per cent The mneeadam is responsible for the purity, 
and if, on arriv il in England, tbosewl is found, according to the test 
of the Oilseed Association, to come out below guarantee, on allow- 
ance is made for it, and the mueeadam his to pay tins to the 
shipper But if the English buyer gets a seed ot higher purity, 
he is not called on to pay for anything above the guarantee. 
Accordingly, the shipper's chonce the deduction being made for 
anything below the guarantee, and take care not to send any Med 
of above 96 per cent purity Formerly, linseed was bought mi 
the “reciprocal baBts," tho purchaser paying more further him r 
6eed, nnd being allowed for that which was Joss rkiui, ) fr 
clause, however, was eliminated by tho homo |>uy tin, and ;il w/ 
the quality of linseed deteriorated, as it Was jiq tvli/w i /t i, ^ 
interest of the exporter in India to get pure teed. 
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This is, however, a matter, not for Government, but for those 
engaged m the indigo trade 

The quality of Indian cotton is no doubt inferior to what it 
used to be, but the cause is the demand for cheapness, and the 
remedy is not with the raiyat, Dor with the Government, but witl 
the trade It is advisable that seed of the better varieties of cotton 
should be preserved in case of a demand arising for them in the 
fature, also, it would be very desirable to secure by recognised 
trade-marls the various kinds of cotton which are grown. Govern 
ment can, however, do but little else 

In the cultivation and manufacture of tea, there are man} 
points which call for the aid of the chemist This has been already 
recognised by the Indian Tea Association The same applies in 
some degree to the cultivation of coffoc, and still more so to the 
curing of tobacco The employment, however, of the necessary 
scientific assistance is a matter for those engaged in the parti- 
cular industries rather than for Government. 

The fact that the Indian wheat imported into England has the 
namo of being "dirty," arises, not from bad cultivation or from 
carelessness on the part of the ratyot, but from the action of the 
English Coro Trade. Clean wheat is not desired by English 
buyers, and exporters consequently make up their cargoes to the 
requirements Wilful adulteration of gram consequently takes 
place m India If clean wheat were wanted it would be at once 
forthcoming The elevator system is not applicable in the case of 
India The remedy for ** dirty " wheat will be found m the abolition 
of fixed rates of •* refraction," hut, unless the trade itself adopts the 
remedy, it will be necessary to make adulteration of wheat a penal 
offence, as also the export of, and trading in, adulterated wheat 
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RECOMMENDATIONS. 

391. I recommend — 

The setting on foot of Enquiry by Agricultural Departments 
jo order to ascertain the best methods of cultivation and 
manufacture of crops, 6uch as sugar canc, indigo, tea, 
coffee, tobacco, etc , and the endeavour, by demonstrating 
these methods, to extend the cultivation and increase the 
out-turn 
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The employment of chemical science in the investigation of 
problems affecting the«e industries, and more particularly 
that of nn Agricultural Chemist in connection with the 
sugar indmlry. 

The making it a penal offence to Adulterate wheat, or to 
export, or trade in adulterated wheat- 
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ECONOMICAL AND POLITICAL. CONDITIONS. 

392. In my opening *heich (Chapi»r II) o£ lh a grounds epon 
which I con> dcrod that improi ement in agriculture was possible, I 
mentioned the existence cf d {Terences m agrcultural p*ac* ce 
which could cot b-* traced e ther to ph\' cal conditions or to want 
o£ knowledge, but which n>ul‘eJ from varying economical and 
pal tical conditions As an instance, I m aliened the effect whtca 
p-c^aure of population, or the absence of that j rc'u», would 
produce upon the agriculture of any part, and I indicated that a 
nrxLCeation cf the d ffirouces wh th ex^t m ght lv' aecompan ed 
by a change m the agricultural prnct ce. Thus, if m one pa*t 
the conditions of living ar** oasr, the agriculture will often be 
found to be lax, whereas when th-*s:ruggl'for ex stance is harder, 
the agricultural methods will froqu a atl\ be nnre ilo el\ attended 
to Another element whtch will affect agreulture is the ex*en ten 
of railways and other means cf commas cation, resulting ,n the 
dt,velopm»nt of an export tile Other mfluen mg cinumstances 
are the nmnj svVem* of land tenure, the rAa'i^ns of tenant to 
landlord and cf people to tbe Sta*e, the indeb*eJne«s of c"!*i- 
va'or-', the want of capital in agriculture, and the «ub-divia on of 
land. 


393. Thes»and minv others aw? modern which cxen. 1 -^ an 
important bearing upm the way m which agriculture is p-r<ued. 
ami if I do not do more than ton h tpm them, .t is cot Infuse I 
am not awaw? of thur imp^rtan-e, but becaus' I da not fft.1 mr-*lf 
qualiUed to trvat of them. They invoUe ques'ioua of eeonotn o, 
and an acqua ntance w th polit cal condii on«, the c^ns demtnn of 
which Hongs to a d ffe-ent sphere than that of the agnculiu*al 
chemi't Bo les thi<, I fe-d tha‘ a thorough knowledge of th* 
people, th- languages a'vlthepol tical relat on a*v nqu sit-* before 
one fan venture to «p-ak to any good purpose ujvn thea * ictnea*e 

P° Sts * 

It mav b-’^ad p'rhaps, that if, whilst I aebcowl'dge the io- 
p riance of su'h considerations as th<* forego ng, I do ct t-eat cf 
them, cf what u«e, then, are on «ugge»*iows' s To this I icplr tha*. 
even Wire the Government demand for land revenue x\ci ttal br 
one-half, it would not result m the pmduction cf that which Ind an 
agrcuUune requ rw m^st of all, rj. , nnm manure to pu* on the 
lanl. While th ■* need rema ns nniupnl ed th* ac‘nal produce cf 
the soil ca~nct be increas'd, however low the ni* parable by the 
*.u u iva*or cut be. No* can a b t*er srb*<m of land Unure direvtly 
produce an tae»ea>'d neM cf a single b shel per acre, nor can it 
prori le wood to repla-v cow-dung, and so set free the lat‘er f r 
its rght u*c up*n the land. Impmiem at in tenure, nsi a oa of 
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rent, etc , mav male the condition of the cultivating cta?«e* better, 
but they will not ptovide more manure, better cattle, more pas- 
ture or belter teed 

394 Tho sma11nc«s of the holdings occupied by cultivators 
constitutes a limit to tho possibility of improvement The average «»r'w" 
size of a holding is probably below fire nercs, and each man's 
Iirst concern is to provide food grains for himself ami his family 
Consequently it often happens that land which might grow highly 
remunerative crops is given up to the growing of grain crops, and 

the best use of it is accordingly not made 

Mr. Nicholson rays of Coimbatore*— 

"TieZini la ofUn I sod*! over to poor tenant* who cannot w» t for rich 
“crop* like mgir-canr and plantain*, bat muil crow food j;r» n* 6agmr.«ano 
“ »nd rlsnt* n# worth 150 rupee* per Here, would crow *plrndidlj on tens of 

* thonundi of acre* of wet food, but, initead of thi* .0 toj res arc »pent to grow 
“ a crop worth 40 topees 

The smallness of tho area nlso limits the obtaining or the 
laying out of capital, as well as the benefits of superior imple- 
ments, and the employment of be'* ■ * 1 Ti 1 ’ - - 

said that “what is wanted is not 
" acre farms, but more capital put 

not as if we were dealing with farmers occupying some two or 
three hundred acres each, and where capital, education, and enter- 
prise arc present, but it is the absenco of these, and the sub dm- 
e on of the land into small patches, that male the problem of 
improvement so hard a one, 

395 The cond tions under which land is held in tho different sjittmt of Uo4 
Provinces of India have important bearings upon the agriculture , ‘ nBr * 

Under the raijatican system of Madras, for example, tho State 

* * 1 *' - *' ll 4 proprietor, and the latter, so long 

■ lias been fixed, is oblc to do With 

i ver, as Mr Nicholson points out 

begets a tendency to rent out the laud to others, and to hre upon 
the proceeds Laud may thus become the object of competition, 
and rich merchants frequently buy it as an investment, nanding 
it over for cultivation by poor tenants who arc themselves unable 
to put any capital whatever into it There may, in this way, be 
undue extension of cultivation, the ratyal (here really a proprietor) 
being allowed to take up any quantity of land, regardless of 
whether be can do justice to it or not A proprietor (rat/al), so 
long as he pays his fixed assessment, is able to rent his land to 
sub tenants at any figure which he can obtain, and the sub tenants 
become really tenants at will, 1 able to be turned out by a higher 
bidder There is, consequently, a disinclination on the part of the 
sub tenant to put money into the land, as, for example by sinking 
a well, whereas, to the proprietor there is the inducement to get 
theprofits of a petty landlord rather than those of the hard work- 
ing cultivator. 

On the other h-nd, a great devlof laud is cultivated on 
the mlayer or sharing system, the tenant paying for the cultivation 
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srti birr— cce-ibtfl or eze-fci^ti cf tie p •'■d-tn* a-d all tV 
afrir, ard iardrt— tie r*:nan; or ctr b* tie Lirlurd. ti- trier 
partr^ iie G_ re-rrreri assesssert. XL? tr‘er“*ts cf term, asd 
przpn-tor ti=* teccrrecce. 

Otier sjt 4 <irrs c-*-*! in cti^r parts, «oi inti itr «p«*cnil 

Et.rin!: irio tie TVr-*d rrafercf toe ctfL^see o e * p^-mreci 
set I-=e=i ss cppcsid to ti. it cf a re— e-tlenert at ia:errxL cf 
£0 crSO wars, 

tj« 0 'r-hr«sf SSS-^TLs mlrral irdebi-dress cf tie cc-sint::zr elte«e»- 
and tie 1 *- r«eVe ,s srre'* ir tie rmlt”* cf njrii."* ttaesiiv** 
arc ur L.5^a*i_c, a-s f j a*rr-s wL*_Et aSvs ec-s <en y tie 
pu-* i&sy ci tmsrtTat? tie ar~' ’■rl-z-e. Ear L.C-, arx. 2 » I 
an ca e~ccrd wier? 1 caccaie a - * casin' -crsw - a, ar s ca 
jrb tecs cixi bare F - Ice ~ ferrar-d. a d kct or* tru~ tlar 
es*r «**r~ •«*, ti.* earreat ai*estn-C cl By tie 

ial”Xt.st.'xc cf tii? r— r- a ‘ystosr cf a-TarO"-*. ini by tLaa* 
?«.* tie pctiase cf se*\L citXe, eir* in c ne cf *oa- *r, tb* 
Sa*2 iis erd-a-nr-d to aif-cd adtaztir** io n T :^ra"rf- 
E~t ire lifer ia~e d J as yc f-d> assTed taesr*eV*- cf 
t-e-e adrortxrs*, the csss? r**s»*r, az sz si «*-■*>. tec,- rrai 
w-np^reim *-**• t w Jeep r rr tie iort-j if toe iitu ir &cfi» 

lord - to cce- arrs»sr**v f - to-* senate* pa.e _ Tie inns 
ts i-so tre g-om ner Jlul:, a-d r: l* h- to fficu* r.tra: ' 

- ti- see! wari be re-ds te f w— bs c — r ear be 
Tie * nr^es tie &*&■*, ~»r--s!Ir at es riz-«ri 

r**-« c* ir'e-^-f --3 p-r e«rt f-' «tx cxrtaj b-cc- a= 

'.rxr ra*e. B^5 tie cawfr Lira tie s-d, 

iav ar* t-pt =-ce err- t: irrseL*. be -sstrts to ti-* c-an 
ce-iart a=d tics i e~"H cfvr n — rxr*d et^n i^f.-a x; ts 
*r 2r -»^ pnrvrc Tie feri «rect ir ci.Ln:cr^ rc ci-cew a=J 
d ■» un j-? ec«'«3.cs er c- spared w :i tiei- ix* se*, aad 
f - ti *si, as U fr tr-at trer r-ipcrre c C ^ c, to 

t -,--jri c-ra_r to tie m_ce' ierd--. So L-c as toe-e k xzx- 
t cc. wrb-ti «eerrty cus to jtr*a, te it rtju vr £e i: lard, 
ti- .1 fiQ trCtcr ;j i-’rtss, ac-t «i«?n <-Coe ta ti £js._# 
i. -* *« s tiac lcrt-3** tt*. vrn. Tie *»-'-.ats 

t_cs Li p»;n-d ar* rar-'r c!oi-d, srd irer-ase art erdrrer 
t m ieoar add-d to pmet-ab spl te-tcc; toe 
n <r • — =u -ad Or trtsrr rattr^ dJfnfcs i~ rflirn rz. tie 
Geos. P—tcro^-, I f-^rec^r *mzd tist tie~ to r r 
t« cce wio «m :*. a d-lc to *<-=-* erttfrt «.*■ cti-r, ari y»t ti-* 

c ; koze cf tee pcT*“t*- cf tie j>.i! cr tijidra — y 

cf t~e c-cp*. I; «-as a Oai r, *azi cr- car— i to fetrs aa 

er*<at, ti_it e— a t-o«e «i' vr— ai'e ti peniaq? ti" 
«wd vtfsr, Cc— ti lx* to ti- fxt*r -% lT taV to i-t? cr* 
f" -dr rlto r< »’ i i_s. In ere cw I Lzxl siar a= 

»f r* al d'it cf Hr- I! 1 Eii t- a f-w tni r-~c~*-*d : - ere 
cf tn , x d-v—e tof beer cbta.-e 1 arxns* ti- i— *“*, 
ti« cot ti* t-ast trier* = cf rc^.tasr xl» *rs- *5 ir3J * 
fd-“ div ’ie :io Sir? esl Tito- bad *ptt5 £** ‘i’- 1 ’ 
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in wedding*, nod was no** «bont to *pcnd another It*. 50 in order 
to marry off h b son. 

Near Cawnpore I came lo n village owncl by four 
holding 2,600 lithat (Jngha *= * ae*e) between them. All four 
were more or1c«* in debt. One owed It*. 5,000 nnd bad mort* 
gag. d lit* land, paying 10 nnm* for Rr. 100 per month ; n second 
had had several lawsuit*, and had given the ia»i/a n mortgago, 
the principal nnd interest to be repaid in ten year*; n third had 
found nn cx»*t»np debt on the property when ho came into it; 
and the fonrth wn* U* 16 000 in debt. It wns clearly impossible 
f«»r the^o men to do anything to improve tbeir tenants’ position. 

The zrmindart often are too cncnmoercd to lay out money f° r 
well digging or for water supply by tank*. In part* of llhota i^tuV^ot. 
Nagpur and the Central Fmiinccs the forests have been cleared 
in consequence of the tndoVelnan of the landed proprietors, 
and in order to pro\ide the latter with ready cash. In these 
ways the land pass. s fr^m Us hereditary possessors nnd falls 
into the band* of the money-l-nder*. In TliSna (Bombay) 
almost all the land has become tbe property of non*cultivatore. 

In tbe Hoslnarpur (Punjab) Settlement Report it is stated 
that — 

'* omn-: to the pressure of population *n<l the special tendency to litigation, 

" and to »r* n d'"P l»*ge same on marriage*, the district is Wded with s 
*' la^je t iirden of debt The »rr* mottpased In the last SO years has been 
“IICOX) acres, and that *olJ, 31,000 acre*, or 10 percent and 4 ptr cent 
“ rwix* Melt of the cnltir<«tel are*. Still the mas* nf the rural population 
" i* better off than in roost of tne dutrict* of the Punjab ’* 

In the Central Province* the amount of indebtedness i* 
deplorable, and here it is the " absolute occupancy tenant " who 
Buffers most, as ho pn««es*es the most rights, and they favour 
credit being gi\en, The cultivators are, na a rule, comfortably 
off, and tb»ir teing in debt is mostly the result of tbeir ability 
bo give Becunty To base a large snra in the bantyti’t book 
is, indeed, considered a sign of pr'spcnty, and the possession of 
good credit. The existence of the bantyt is the result, and 
not the cause, of the indebtedness of the raiyat, and amongst 
the surest 6ignB of real povo'ty are tbe paucity of bantyas and 
tbe absence of jewellery on the females. The habit of getting 
into debt is strengthened by the nlmost total absence among the 
cultivators of any system of keeping accounts of income and 
expenditure. 

397. The remedy for indebtedness is not the extermination 
of the bantya, even were that possible, but it will be found m 
nil increased general prosperity, which will make the people more 
self reliant and independent. Mr. R H. Elliot, of Munjerabad, 

Mysore, told roe that formerly the cultivators aronrd bis 
estate used constantly to come to him to borrow money, to 
pav tbe Government tax ( he lending it to them without 
* . ’ 1 * ■’ ir indebtedness to the 

■ ‘ ■ ■ • their own patches of 

' . , tbe cultivators hid, 
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to a great extent, become free of the baniya, and now rarely come 
even to him (Mr. Elliot} to borrow money. 
xtBtuitpcflt Jn a few C3ses the people have combined for mutual protection 
BMp/k against the exorbitant charges of the money lenders InHosjet 
(Madras) a Mutual Bencht Society bas been established m conse- 
quence of the money-lenders charging as much as 2*3nd 30 percent 
interest. The founding of the society has brought the charges of 
the bamyas down very considerably 

Messrs Thomson At Beheea Messrs Thomson and Mylne practically got rid of the 
icttoo' at** native ban'ya by giving loans themselves to their tenants at a much 

reduced rate of interest. They pointed out to me, however, the 
absolute necessity that there was of being outlie 6pot, and of 
knowing all the circumstances of the individuals who applied for 
loans. 


Sleasnree to 
curl nil money 
leaden action 


■\V»utel Dl tr- 


io some instances it may be necessary to adopt stringent measures 
against the action of the money-lenders It would certainly seem 
right, after what bas been said, that enqumes should be made not 
only into existing debts but also into the history of these debts. 
Mr. J. B Fullei told me that, according to an old Hindu law, 
no greater arrears ol interest could be recovered at any time than 
amounted to the principal sum, and be thought that thi9 rule 
might well be revived. Mr. Fuller was also m favour of Govern* 

■ *- — - •— 1 - *■ , ,l vators m some parts of the Central 

, was undoubtedly pre c ent, to enable 

t ^ the laniyas Ibvir past experience 

of the extortion of the money-lenders had been so bitter that they 
would, Mr. Fuller thought, avoid its recurrence in the future if 
they could once be set free from it. 

In the Satigor district of the Central Provinces the land belongs 
almost entirely to money lender?, and, m conseouence of the way 
in which the raiyats were ground down, the plan was dovised of 
alleviating them by giving a lower assessment to the proprietors, 
provided that they undertook in turn tocliaige less to their tenants 
This plan Government approved 

But the Same remedy will not apply in one Province that does 
in another, and each will have to be dealt with according to i te 
particular circumstances 

398 Next to indebtedness and extravagance comes, H9 a draw- 
back to agricultural progress, tbe icanl oj enterprise sometimes 
met with among cultivators. 3fr Nicholson says of Coimbatoro — 

" Thera it a low leret of social comfort, and tl a desire for pragma i* pre- 

rented thereby , there i* a disinclination to economy hi time and lan I, or to 
« exertion ,n cnuiual time* and seasons The tendency u to rent out the land, 

• • and to lire on the proceeds " 


Of Anantapur Mr. Nicholson writes : — 

“The total absence of effort and determined struggle, except on tie old 
“ line* on the part of the people. Is the cause cl poverty 

Tins lack of enterprise is not always the result of the ! ardslnp 
of circumstances or the poverty of the soil Frequently it may 
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bo the precise reverse The Central Trounces have been described 
as a country of “ rude plenty.” The soil naturally produces enough 
to male the people comfortable, and for more than this they do not 
care I hare described in on earlier chapter (Clantcrlll, para- 
graph £3) how improvement in circumstances might be | rodiiccd 
were the cultivators in the wheat-growing districts to raise other c'nwwunm 
crops than wheat But they get nil that they want, and tbc«rIJJ|EYa*an» 
wheat gives them only about two months’ or threo months' work, 
at the most, whereas, if they grew other crops, they would bavo 
to work moro, and also to irrigato the land They nro ready to 
a Imit that embanking of land ( [bundtnb ) docs good, but they will 
not go to the trouble and expense of doing it until positively 
obliged As compared with the North West Provinces, the densitv 
of population is 400 or BOO only to Ibo square mile of cultivated 
land, as against 1,090, 1 ut the produco of wheat per acre is less 
than in the North VI cst W cro enterprise present the wheat 
produce in the Central Provinces might do much moro than it is 
Assessment, too, is low as compared with the North W cst , but 
a low rate of assc*«ment is by no means synonymous with prosperous 
agriculture Of many parts of the Central Provinces it might be 
raid that, were the assessment h^her, the agriculture would 
improve, in order to enable the increase to be met. Aronnd 
D~moh the people have been obliged to embank their land 60 as to 
make the crops pay It is certain that thero are many parts 
where an increased difficulty of living would bring about improved 
* t * — * T * -at whore population is least dense 

« but more frequently in the most 

< 1 5 around Benares, Azamgurh and 

- N "■ ■ Provinces As the struggle for 

i - is the inducement to pnt forth 

effort to meet its demands, whereas comparative easo in circum- 
stances, a Ii^ht assessment and a naturally fertile boiI, nny prevent 
the cxerciso of energy, and may foster a backwa d condition of 
agriculture W here such is the case an improvement can only 
be expected to come from the disturbance which time or pleasure 
of population will make in the easy circumstances which exist. 

399 Attention has of late been turned greatly to the subject Expert or gr*i 
of the export trade rc wheat, and it hag been debated whether, 
in order to meet the distress caused by famine, the export of gram 
from India should not be restricted or stopped altogether This 
question has been so fully and ably discussed by such authorities 
as Mr J E O Conor, Sir Edward Buck, and Mr Holdemess, 
that there is no call for me to say more than to emphasise the general 
conclusion come to that what is exported is practically the overplus , 
often specially grown for the purpose of export, and that if it did 


then pay better to keep 

The amount of wheat exported is at j resent only about one 
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per cent, of the total of the food grains produced, and only one-tenth 
of the total wheat crop. 

Railways luvc, it is true, grpatli facilitated export, but they 
have also done service m preventing fluctuation of prues in differ- 
ent parts, whilst their value, in time of famine, for Conveying 
food io distressed districts can hardly he over-estimated. 



CONCLUSIONS 


COXCLCaiONS 


400 In Out chapter 1 hate touched on some few of tho*a 
economical anil political condition* winch have on imj ortnnt 
bearing u|K>n ngn ulture nnd on tho possibility of its improionjent 
Manv others there are, such as «octal habits, emigration, etc, but 
mj purpose lias been merely to introduce a few, lest I should be 
thought guilty of ignoring their influence on the progress of a^n- 
culture I have, however, expre red my inability to dt'Ctiss tl cm 
properly, and, bendes, they arc sue i as do not strictly fall within 
the ccojo of my more special cuquiry 

I tberefem. refrain from malm.; anj recoin mend -it ions under 
tbn chapter 



CHAPTER 


CHAPTEK XVI, 


AO»ICCLTO«lt 

Ehqbut 


PRACTICAL AGRICULTURAL ENQDIRV. 

401 The foregoing chapters consist of a review of the agrtcul- 
tnral conditions of India, ns the/ presented themselves to me 
during my tour As each subject has been successively dealt 
with, I have indicated where improvement may, 10 my opinion, 
be effected 


In the concluding chapters of mv Report it will ho my ojbect to 
discuss m detail the agency by which the suggisted improvements 
may be carried out 

ymta?U»p‘« I have had occasion, in almost every one of the sccti ms, to point 
out the necessity which exists for a systematic enquiry into present 
agricultural practices, and to insist upon the acquirement of definite 
knowledge before attempts are made to teach auy fresh system, or 
to carry out any extended work of oxpcumental research 

It is with this matter of practical enquiry into agricultural con 
ditious and methods that I shall occupy mjselr in tin. present 
chapter. 

A.c^rtirot 402 Praotical enquiry, or, ns I xmy hero pnt it, the obtaining 
pf.elic* iai of knowledge respecting agricultural practice, precedes both 6Cien- 
.et«oc» tific enquiry and experiment The scientist, without some know. 


n»' 


»**>{* Of 
Cl 


a knowledge of what is done elsewhere, or of what is within the 
reach of tho cultivator, taay waste both time and money in trying 
what Las no chance of over becoming of any practical value 

The practical ‘ r ‘ ’ *’ * * 

w'hfli is "i cmg do ■ 

under which it i 

« xplnin the rationale of the practice, and may apply these prmci 
I Its to the extension of the better systems, and to the discoviry of 
further resources , finally, by the happy combimtion of tcience and 
practice, the work of exj crimen t may proceed in a definite and use- 
ful direction In this way some advmce in agriculture may Ik 
made 


■ - , 

quiry into native agriculture, and from the extension of the l etter 
tndtgenout methods to parts where they are not know nor employed. 
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XfCftiifj of rritcfiro! 1'nqnirjf, 


In addition to the improvement of agricultural methods, there 
comes another moil important branch nlicrein enquiry nnb«oluhly 
nece'-sar) ; this is the ascertaining of the requirements of different 
mrts ol the country in respect of facilities present in some, an 1 
deficient orabsmt in others. To this class belong those physical 
surroundings which I hare summonsed in paragraph IS (Chapter 
II), and which are comprised, mainly, in the supply of water, 
manure, wood, and grazing. 


404. It must he clear to everyone that, before any improvement 
*’ * ’* r »' * 1 * r' r *-*cd, the first preliminary 

i 'onditions and its needs, 

I . • , * : : f ’ of rcutradiction, tint, 

as regards Inun, tompammu} nine is known of its agricultural 
methods, and tint the} have onlj be«.n, so far, the subject of casual 
and l olated enquiry by individuals An organised sy stem of 
enquiry, on the other hand, might result in the collation of definite 
knowledge of the agric lltural res turcos and needs of the country . 

The Famine Commission recognised the necessity of careful and n f »i.»r»min« 
organised enquiry in order to get a real knowledge of the & 
agricultural state and conditions of India I repeat the quota- 
tions from thur Report, already given in paragraph 15 ~ 

“ The def.ct in the efforts msde by Government to instruct Ihe cultivator 
“ has consisted 1 1 the failure lo recognise the fa*t that, in orJar to uni roro 
‘ Indian agriculture, it i« necesorj to be thoroughly acquainted with it " 

This view was also entertained by tho Government of India in n;ih« ontrm 
their Resolution of December 1331, in which they strongly urged mcl>l ° " 


“alike for its protection against famine and for the improvement of 
the agricultural system.” 

The Lieutenant-Governor of the Punjab (bur J B. Lyall), in sir j n 
a recent note Bay s — o p iuio n 

" I am altogether averse to at'emp's to give Instruction in the practical 
" buxmes* of agriculture . . our pmtive and cera nr it ive knowledge of the 
“ mi aivke. wsviGwwat, tc, u rnwt aw wt tfc.% time ” 

In a Noto prepared for the Agricultural Conference at Simla m Mr j n p u i- 
October 1890, Mr. J. B. Fuller writes — 


agriculture at our 
fore we can trace 
ome parts of India, 


The Note of the Madras Government presented to the same opinion eftii* 
Conference says, in reference to the failure of experimental work m m‘ot M UoTe,a 
that Presidency : — 

*• Tne eiperiments ... were doomed to failure, either from want of jn« 

“trinsie anitabilily or from want of knowledge i f indigenous practices and 
«* conditions ... the faults . • would not have occurred bad there been a 
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''department of vide knowledge and full experience of native and, especially, 
“ local practice and conditions J 

The policy proposed by the Madras Government contains as its 
first recommendation, “ the institution of a careful and definite 
system of enquiry into existing practices,” and it mentions 
‘ 4 the importance of enquiry os an essential preliminary to any origi- 
nal endeavours'to improve Indiau agriculture ” ° 

aastj'rtl'.* 1 405 The “agricultural analysis ” proposed bv the Government 
the" ^ ia9 ' tJ P to ^ ie present time, been coufmed to the eollec- 

cr»uu««c» u tion of Land Reienuo statistics, and of information regarding the 
liability of districts to famine, nnd tbero has been no enquiry into 
agricultural methods with a view to agricultural improvement. 
The causo of this has been the absence of any organisation for the 
purpose, and the want of money for instituting it. Accordingly, 
whilst “Land Records ” have been put on a satisfactory basis, agri- 
cultural knowledge and improvement have remained much where they 
were when the Damme Commission issued their recommendations 

mI* ti*n oMhc* That it was not the intention of tho Government of India to 
fu'tntatni of confine an “agricultural analysis " to the collection of statistics 
,u u is shown by the following extracts from their Resolution of Decem- 

ber 1831 — 

•* It is necessary to point ont that the asneulfural enqnirp should not be 
confined to the more collection or collation of statistic- id the ordinary Accept 
at on of the term An esaminat on of the portion of the Famine Commie 
“ stoners Iteport which deals with agricultural enquiry *>ill show that, in 


aiumiaoiu nauuaiutu ouululj, uu Uinuu - . ■ 

this definition of a most Important aim of agricultural enquiry " 


Again * — 



- ■ . , »ii f-UAw rradoal 

• a a the 

■ • ecd 

■ ■ ■ cut 


Sir Edward Buck, in reviewing, in March 1890, the position 
of tho Department of Land Records nnd Agriculture, says — 

’ The agricultural condition* hare only been studied with the view of 
" getting general knowledge as to the liability of famine, hut not as regards 
“agricultural traeticc Its advantages and the desirability of extension, its 
deficiencies sod possible remedic*. 

406. The aboto extracts show abundantly that the need of 
acquiring knowledge of agricultural practice is fully recognised os 
s preliminary to any scheme of agricultural impro\cmcnt 

Before considering what agency is lest able to deal with the 
-vork of enquiry , it will be well to set out in more detail som< 
special points on which that agency might tisefullt occitjw itM.u» 



Seer* *f Pratltcal 

tn iwlilitieti to the general one of licooming acquainted with the 
systems of agriculture practtscil in different parts. 

Virstly, it is impartmt to n«ocrt.iiR the requirements of rvh 
district in regard to the provision of water, of manure, of wood, 


Tided; whether the /(reran system of advances for agricultural im- 
provement is properly brought before the people nnd utilised by 
them ; and so on. 

Secondly, it is desirable to ascertain where a transference of 
the practice of one part may bo beneficially made to another part. 


‘ - •*' 4 «■ 1 "" J *«- • *So planting of sugar-cane in 

* . ■ • • ■ nnd shallow evaporating- 

; j ’• * . .led growing of sugar-cane, 

potatoes, anil other crops 

Thirdly, there arc a number of questions of a practical nature 
which await solution, and which, though mainly of the nature -of 
experiment, cannot proceed without first employing practical 
enquiry. Such questions are What is the outturn of different 
crops? What is the right amount of seed to use in towing nee 9 
What quantity of water should he employed in nee cultivation? 
Does manuring of nee fields pay? Would draining of nee fields he 
advantageous? What is the relative outturn of sugar from 
different varieties of cane 9 Does continuous growing of sugar- 
cane pay? Will it pay in the long run to grow a long-stapled 
variety of cotton rather than the short-stapled varieties generally 
grown? Is mtorculture of other crops with cotton profitable? Is 
the use of bones advantageous 9 

Lastly, there are points more connected with the introduction 


better conservation of cattle manure, the reclamation of salty land 
(«»ar), of ravine and other waste land. 

407. The enumerationof the subjects set out in the last para- ti» i** 1 ®t »° 
graph clearly points to the necessity of having an agency of an 
expert nature to deal with them. They are not matters which 


recogm*eu bum. i*y lue l uuuue Cuuuuibsiuuu s, uie vjoveimueut or 
India, and by individuals qualified to speah on the point. 
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is conveniently Tint erroneously called), it must be at once said that, 
With rare exceptions, he has not the necessary technical knowledge 
to fit him for the work of agricultural improvement The earTv 
training of the future Civil Servant is not one which directs hi* 
•attention specially fo or pnenu*-'"’"* *!>•» «* -<• • vt..* -to 

but it is rather one i 
After the selcctio 

inducement given to them to study natural science. It is*cnlv 
Within the last * L / * u T' * * a s been 

introduced into i" . along 

With other branc< _ whose 

lent is towards those sciences, a knowledge of which would be 
useful to him later as an Agricultural Director, is at a disadvantage 
compared with the classic or mathematician. I am well aware of 
the difficulties which stand m the way of allowing probationers to 
study agriculture as a spec al subject before going out to India, 
and I do not advocate that this should he done, for there are other 
more important duties fo- which the Civil Servant has to undergo 
a special preparation at home Bat I mention these matters for 
the pu * * J ' * 11,1 ' ’ * . ’ * • in India, 

therei* ■ " ■ • ■ Director 

from * ■ ■ — ives with- 

out having acquired any technical knowledge whatever of agricul- 
ture Not even after arrival in India is the case much better, for 
nil alike pass through much the same course of district work In 
this waj a man acquires a certain amount of acquaintance with 
the agriculture of the part where he is placed, hut it is mainly with 
the work of the court-house (cutcAerry) that his time is occupied. 
Later on, administrative and magisterial duties have the first claim 
upon a Revenue officer, and, nnlcss it should fall to hia lot to be 
entrusted with the Settlement of a district, he hardly comes at all 
into close idations with the agricultural practices and conditions 
of the part where he happens to be. An acquaintance with agri- 
culture is, as a matter of fact, n o necessary qualification for the 
appointment of Director of Agncnltnre, nor would a man hesitate, 
rn the ground of lus not having any special knowledge of agricul- 
tural matters, to accept such a post, were it ottered to him. So it 
comes about, and the past history of Agricultural Departments 
abundantly shows it, that the Directors arc simply men of adminis- 
trative ability, taken out of the regular Revenue line, for one 
reason or another, but not of necessity because they have shown 
i * t , t * - . . i* .. " . ; < or because they 

.. ■ ■' Natural Science. 

- ■ ■ * - .^pointment, they 

arc brought face** to face with subjects which require technical 
knowledge for * ' 4 * 11 ‘ if this know- 
ledge leads to agricultural 

duties of the o this neglect. 

'Uto administrative duties of the office arc numerous and varied ; 
there are Land Records to be kept up, and the work of inspection 
of villa^o accountants (patron,) to he done, so that, with these 
nni the ne^evtarj office work, the Director lias bat little time to 
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give lo the rtn lv of the details an 1 svstetm of agricultural practice, 
or to tire possible improvement of agriculture which may ame 
from that study Some Direct in of Agriculture, indeed, have openly 
avowed their intention to confine thcm«clvcs lo tlic work, of Inn 1 
Records and not to ctlttxfl tlic larger one of agricultural improve- 
ment Thu®, in effect, the Director l>ccomei nr hit he u strictly 
defined is being, »*• , Director of the Depirtment, ntherthin what 
the holder of such in office ahoull l*e, nr , the Director, or, better 
still, the Commissioner of Agriculture The agriculture of the 
country can hardly be sud to bo capable of being rfi reeled, but t!io 
o\ ersight of it in a Province may be connttUe l to the care of an 
indiv idUal. 

From having, therefore, lus time fully occupied with adminis- 
trative duties and with other work, but mainly from not having 
the technical knowledge which may fit him to deal with agricul- 
tural questions, the Director of the Department is, m most cases, 
obliged to leave the work, of agncultmal improvement alone It 
is significant to note that in January 1378, subsequent to the 
appointing of a Director of Agriculture and Commerce in the 
North- West Provinces, application was made to the Secretary of 
State for an Assistant to the Director, on the ground that “ the 
“ drecharge of the duty devolving on the Director requires the posses- 
sion of qualifications which cannot be acquired without special 
“training ” 

It would not be right, however, were I to pass without acknow- 
ledgment the good work that has been done by some few members 
of the Covenanted Service who have held the position of Director 
of the Agricultural Department of their respective Provinces But, 
when I come to examine the individual cases to which I refer, I 
find that m every instance the success has been the outcomo of an 
innate love far Natural Science, and more especially for those 
branches of it which are most closely allied to agriculture, or from 
their having already possessed some practical acquaintance with 
agriculture Unless one or the other of these elements be present, 
I fear that success will seldom follow even well intent \oncd efforts 

A further hindrance to progress is met with in the frequent 
changes which take place in the occupancy of the Directorship 
A Director no sooner has got his staff into working order, and 
possibly has entered upon some line of enquiry, or commenced some 
protective measure against famine, than he is liable to be called 
away to fill some higher post, while his successor may have no 
sympathy with his efforts, and may allow them to lapse In this 
way the work of Agricultural Departments has largely been the 
re°ultof spontaneous efforts of individuals rather than of one con- 
tinuous system of enquiry maintained throughout Continuous 
enquiry cannot be carried on without a regular ageney for the 
purpose, and so long as it is entrusted to men whose tenure of office 
lias no element of permanency about it, the results will be dis- 
appointing I might mention the reclamation experiment* at 
Awa aud at Jhansi (see paragraphs 70 and 75), as instances of 
enquiry begun but not concluded, in consequence of changes of the 
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■Aifrfca'tariJ 

eipcrtJ 


and other similar work. 


409. Technical knowledge of agriculture is, we hare now seen, 
the missing element in the existing agency of the Departments of 
Land Records and Agriculture. X shall, therefore, proceed to con- 
sider how this lack of technical knowledge can be best supplied. 

It has been ^ maintained by some who hare turned their atten- 
tion to this subject tha •' 1 • ' » . 

entrusted to Departmei 
a Civilian at the head . ‘ . . ■ , 

can be done It is arg " , ■ ’ ■ « ■ 

Surrey, the Botanical ’ ■ ■ ' ' ■ ' 

and others, the man wt '* . 

particular branch, and 4 *■ L * •*“ u — 

quite separate from th ' i . ‘ , ■ the 

Assistants being expe * _ . aore 

likely to work out some improvement in agriculture than the 
present organisation. 

I fully allow that there is a great deal to be said in fat our of 
this new, and were the circumstances of India different from those 
which exist at present, there would be much to recommend it. 
Undoubtedly men trained ju agriculture, and with n 
knowlidge both of its science and its practice, would be much 
better qualified to deal with purely agricultural questions than the 
ordinary Civilian Director, just as it needs a geologist to deal with 
geological subjects, and a chemist with chemical ones. Could 
every thing ho reconstructed, and the whole system of administra- 
tion jn India be altered, this change would bo ono that I should 
recommend, but at the present time I cannot see that it is a feas- 
ible proposal, and so I do not advocate it. My work is to suggest 
xvbat can be done rather than what ought to be done, and it is not 
for me to propound schemes which cannot, at present at least, bo 
carried out. Besides this, agriculture stands on n different footing 
• * The truths of 


phenomena mar 
nselves, without 

any direct reference to the people of that district, An officer of 
the Geological Survey, for instance, may pursue his enquiries 
qually in the gold mines of Mysore, the ruby mines of Burma, 
he coil measures of Bengal, or the oi\ districts of BeWmstan 
le need be confined to no one locality, but may be drafted in sue* 
e«sion to each, and thus have no particular bead-quarters But 
henevoronc attempts to deal with agriculture, he is brought at 
nee into close relation with the psople, their habits, their ondititn, 
nd mainly their relation to the State os the supreme landlord. 
tU question* of agricultural improvement touch upon the circum- 
tar.tfs hoi It of the people and of the State, and it is impossible to 
ivorce tho two. Vl herever he goes, the agricultural enquire-, as 
^Jcnow from iny own short experience, will be brought face to face 
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with matters in whn-h, not agricultural matters alone, but also the 
administration of Land Revenue ig concerned The X amme Com* 
mission recognised that agricultural progress was bound up with 
considerations of a Revenue clnnctcr, and for tins reason they did 
not recommend the formation of an Agricultural Dcpirtment 
administered by experts alone They bin ted rather that it might bo 
f and necessary to associate with tho Department the assislanco of 
qualified experts This is the opinion which 1 hold, too, although 
I would more strongly prc«s the absolute need of obtaining this 
expert knowledge without delay There aro, ns I have pointed out, 
duties other than tho e e of Icing practical agriculturists which fall 
to the share of tho Director of an Agricultural Department, and 
which could not be discharged by cxp D rts alone Besides this, 
unless the agricultural expert he in complete touch with the 
Revenue authorities, and udIcss he have placed at his disposal the 
services of tfce Revenue subordinate”, his progress in the way of 
agricultural improvement is hardly likely to be facilitated, or his 
position become an enviablo one On the other hand, if he proceeds 
to Ins work under the authority of the j resent Director, and m 
harmony with the Revenue authorities of a district, he is likely to 
be provided with all facilities in making his enquiries. These may 
seem points of small importance to one unacquainted with India, 
but to anyone who knows the country they are very material con- 
siderations. 1 must take India as tt is and not as I think tt 
should be, and my endeavour i», therefore, to graft improvements 
upon existiug systems, rather than to suggest the subversion of the 
latter. 

After giving much attention to this subject, I have come to the 
conclusion that the want of technical knowledge in the existing 
agency can best be supplied by the emploj ment of agricultural 
experts, such as were contemplated in the recommendations of the 
Fimine Commissioners and of the Government of India, and 
which are al°o indicated in the several notes presented to the Agri- 
cultural Conference at Simla, in October 1890 

If with the Director were associated one or more Assistants, who 



wwdet ttafc mdars of Dvreotox, tho pxaotvoal fioxk of 
enquiry With the help of such an Assistant or Assistants the 
administrative ability of the Directorate would be supplemented by 
that knowledge of a special character which is required to enable 
it to deal with practical questions, as well as to carry on a coax 
tinuous system of enquiry and, possibly, of experiment. The 
regulative skill and administrative qualifications of the PirepU r 
would still be employed in seeing that the time of th? A^wt/ipl 
was being usefully employed, and both enquiry and 
would form n part of the work of the Department, 
it in reality one, not of Land Records only, but al«» of / yf^u^u 
Under the orders of the Director it would bo po*‘dA y iy j < -i<7 
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study oE tbe requirements of a particular district and of its agri- 
cultural practices, to effect a transference of method from one part 
to another, or to introduce a new crop, or, perhaps, a new imple- 
ment, and to pursue the other enquiries which I have sketched out 
in the earlier put of this chapter (ice paragraph 400) 

In this way I believe that the Department might he made oE 
really practical benefit to tbo cultivator, as well as a necessary 
administrative branch of the Executive It must, however, be 
clearly understood that to carry this out efficiently an Assistant 
must be free to employ his whole time in this work, and to pursue 
it among tho people themselves, it would be inadvisable to have 
an enquiry conducted merely during the intervals of leisure from 
office duties, for, an enquiry once begun, must be continuous 
through ut The men who are appointed must be thoso who 
would take up the 6tndy of agriculture as the business of their 
life, meaning to devote their whole attention to it One fault of 
the past has been that when Natives have been employed in agri- 
cultural work they have not been taken from the right classes, nor 
have they had the training best fitted for them, so they bavo 
not regarded agriculture os their profession at all, but 
have waited for their chance of obtaining an appointment 
in some other branoh, or of turning to the Law Agri- 
culture ought to be a distinct profession, and the man who 
enters it should prepare for it, intending to devote himself to 
it in just the came way as the Forest Officer enters the Forest 
Department or the Engineer the Public Works Department, 
that is, with the intention of remaining attached to that service 
Agriculture, on the contrary, has had no permanent agency to 
carry bn its Work, and no staff of native subordinates who have 
been trained in it, or encouraged to continue in its pursuit. 

■hontd 410. The question now forces itself upon consideration Ought 

*$»* «b?’ the agricultural oxperts to be Europeans or Natives ? Without 

JuumV* 1 * attempting to lay down a rule to be followed in all cases alike, 

I would indicate my opinion that they should, by preference, 
be Natives, and Natives trained in India, not m England. 

FVenuiTffi i sr<? Ire, ca ike xifavpte ter jwvnvta Abe? expert P? - 
cessing agricultural knowledge, first, by sending homo to Eng- 
land selected Civil Servants, to enable lliem to qualify, by a 
study of agriculture at Cirencester or elsewhere, for the Agn* 
cultural Directorship on their return } then by sending Natives 
who have graduated in the University, ned allowing them to 
study agriculture in England, in tho belief that on their return 
they would make useful agricultural officers Bat neither plan 
has worked well as a whole, though in the easo of tbo Oml 
Servants it must be said that they have fully justified their 
selection, and have shown tho good results of tho instruction 
given to them But the study of agriculture at a CoIIego does 
not constitute a man a practical agriculturist, and unless tbo 
instruction be followed by practical experience on a farm jt is 
not complete Again, n man has to learn Indian and not Fngh<h 
agriculture, and this canuot be taught at nn institution like 



*<5r««ff#ro? Exptrtf. 30? 

Cirencester College. There are further difficulties in the matter 
©f furlough, and >n tho changes in tenure of the Director’s office, 
which make it only occasionally desirable io wjmp n Civil Servant 
ru the regular Ime with such special training in agriculture as 
would he obtained by » tiro years’ residence at an Agricultural 
College in England On these grounds, and because of the duties 
of the office being also largely odmuUBtrativo, X da Dot thmh it 
generally feasible to have tb« Director himself tn expert agri- 
culturist, 

Some of the arguments advanced te\\ also against the employ* 
raent of European expert assistants lhey may have a knowledge 
of English agriculture, but if they login to apply what they 
X now, before they bavo studied the conditions of Indian agricul- 
ture, they vail bet repent some of the many blunders which have 
made people IQ India doubt the possibility of improving In him 
agriculture ot ail through the agency of English experts It is 
true that vn roost cases the right roea have not been cent oat, 
and that the first lot of agriculturists (so-called) were nothing 
room than gardeners, and unacquainted with agriculture But* 
whether from this cause or from others, a disbelief itv the expert 
has, anyhow, been begotten Other tnca of a very different stamp, 
such as Mr. Robertson and Mr Beuson, have been brought to 
Madras bu<& have laboured there under circumstances of, it roast 
be said, a very discouraging nature, for they have received neither 
the sympathy nor support of their Government, and have °oen 
the victims of a continual change of policy on the part of that 
Government. Duties of office work, or or a tutorial nature, have, 
prevented them from devoting themselves to strictly o grjcultural 
work, whilst a zeal on iheir part to introduce new implements and 
new methods has not been always moderated with the necessary 
Caution in applying Eogheh to Indian agriculture An Agri- 
cultural Department, the Director of winch is purely a Raven tie 
mao, and who does not spend a certain portion of eacb year jn 
camping about in his Province, is hardly likely to be m fqii sym- 
pathy with effort* made tu improve the agriculture, and bo it has 
proved to be the case m Madras Now, at length, the conclusion 
is arrived at that it is first necessary to learn mare about the 
methods of Indian Agriculture, and the Madras Agricultural 
Committee of l S9G have recommended the employment of experts 
to engage m the werk of direct enquiry 

■The chief points gamed io selecting Natives. «a experts instead 
of Europeans are, firstly, that they start with great initial advan- 
tages »n knowing the language, the habits of the people, and 
(if they be wisely selected) the conditions of agriculture and fcha 
methods employed, secondly, that the selection of Natives would 
be very much more economical Tbo advantages with which a 
Native starts are those which it would take a European a long 
tune to acquire, and the latter would probably never be so closely 
ul touch With the people as the Native expert Occasionally it 
may ba desirable to have one European expert Assistant to tin 
Director, but this will be guided much by financial considerations, 

20 a 
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Btudy of the requirements of a particular district and of its agri- 
cultural practices, to effect a transference of method from one part 
to another, or to introduce n new crop, or, perhaps, a new imple- 
ment, and to pursue the other enquiries wlueh I have sketched out 
in the earlier part of this chapter ( tee paragraph 4O0j 

In this way I believe that the Department might be made of 
really practical benefit to tbo cultivator, as well as a necessary 
administrative branch of the Executive It must, however, be 
clearly understood that to carry this out efficiently an Assistant 
must be free to employ his whole time m this work, and to pursue 
it among the people themselves, it would he inadvisable to have 
an enquiry conducted merely duung the intervals of leisure from 
office duties, for, an enquiry once begun, must be continuous 
through ut The men who are appointed must he those who 
would take op the study of agriculture as the business of tbeir 
life, meaning to devote their whole attention to it One fault of 
the past has been that when Natives have been employed in agri- 
cultural work they have not been taken from the right classes, nor 
have they had the training best fitted for them, so they have 
not regarded agriculture as their profession at all, but 
have waited for their chaDce of obtaining an appointment 
in some other branch, or of turning to the Law Agri- 
culture ought to be a distinct profession, and tho man who 
enters it should prepare for it, intending to devote himself to 
it in just the same way as the Forest Officer enters the Forest 
Department or the Engineer the Public Works Department, 
that is, with the intention of remaining attached to that service 
Agriculture, on the contrary, has had do permanent agency to 
carry bn its Work, and no staff of native subordinates who havo 
been trained in it, or encouraged to continue in itB pursuit 

shooid 410, The question now forces itselF upon consideration Ought 

the agricultural experts to be Europeans or Natives ? \\ ithout 
attempting to lay down a rule to be followed in all cases alike, 

I weald indicate my opinton that they should, bv preference, 
be Natives, and Natives trained m India, not in England, 

Frequent have been the attempts t6 provide the expert po - 
seSBing agricultural knowledge, first, by sending homo to Eog- 
land Be^ected Civil Servants, to efiable them to quahfv, by a 
study of agriculture at Cirencester or elsewhere, for the Agri. 
cultural Directorship on their return? then by sending Nativps 
who have graduated in the University, and allowing them to 
study agriculture m England, in the belief that on their return 
they would make nseful agricultural officers But neither plan 
has worked well as a whole, though in the case ot the Civil 
Servants it must be said that they base fully justified their 
selection, and have shown tho good results of tho instruction 
given to them But tho study of agriculture at a Collego does 
not constitute a man a practical agriculturist, and unless tho 
instruction ho followed hy practical experience on a farm it is 
not complete Again, a man has to learn Indian and not English 
agriculture, and this cannot ho taught at an institution like 
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and, if only the proper training be provided, I consider tbnt the 
woik may be done quite well by Natives. If a European be 
selected be should be a man who has gone through an agricultural 
— course of training, 6ucb as is provided at Cirencester, Downton, or 

other Agricultural College, but supplemented (and on this I 
m uld insist} by practical experience on a farm. In the matter of 
salary the procedure adopted by tbe Forest Department with the 
men who pass out of Cooper's Hill College and who j in the 
Forest Service might be followed, a similar rate of pay and in- 
crease, according to time of service, being given. 

Whm ifaooM It is, however, in the eud, to the Natives that we must look 
tb«j b« trained f ^ C arry out the work of agricultural enquiry, nnd it become'*, 
therefore, important to consider how a traimug id agriculture 
may be imparted to them. This subject will occupy a subse- 
Tntaing in quent chapter m my Jteport Suffice it to say here that I am dis- 
jrniii prcrmbie (jnctly in favour of giving an agricultural education in India, 
rather than of sending Natives to England to study Past expe* 
ncnco has shown that the men selected for a European training 
havo not been those whoso associations and interests have been 
with the land, but they havo been men of literary inclinations, who 
havo graduated with distinction at the Universities. Their sharp 
intellect and wonderful facility in picking up any subject to which 
they devoto themselves have made them apt students of the 
literature rather than of tho praotice of English agriculture, 
and in most cases they havo tacked on a study of Law to that 
of the subject to acquire which they were sent over to England at 
Government expense. On their return to their count™ they no 
longer live as they used to, but adopt European ways and costumo, 
more or less, and become generally discontented with tho position 
which they occupy. In short, the residence in England has bad 
tho effect of spoiling them for occupying the position in the Agri- 
cultural Department for which they wore intended to qualify, and 

they take I* p * ■* - 4 11 e 1 " J ““ ’* “ 

the Courts 1 *■ 

seat home ' . - ■ ■ 1 

meat, win’ 

fied with their position and prospects 

On these grounds therefore, I strongly advocate a training 
m India for Native experts 

Tb» nomw of As to the number of Assistants which a Director would require, 
.•.usu tjj, 8 mus t \-* r y , n different Provinces, and according to tho work to 
be done, but ono for each Division would probably not bo more 
than would eventually bo found useful As the essence of success 
turns npon the acquirement of local knowledge, the Assistants 
must of neccesitv bo provincial, and not bo removable from ono 
Province to another like tho Director 

I would ad 1 here that can. should be taken in tho selection of 
experts, so as to choose, as far as jwssible, men from tho agricul- 
tural elv cs, nnd snob ns ha\o an interest in tho land, and who 
have lived -mud ngruullur.il surroundings Too often men I are 
beta Lahtu fn m the raaks of those who, ns a rule, follow the 



The Training of Expertt, 


30D 

profession of the Law, and who do not regard the pursuit of 
Agriculture na in any way a profession. 

411. I have now discussed in considerable detail tho question vi««i of n>. 
■ ' !’ ’ -7 - * r , rts, and would conclude by 

■ ■ views (subsequently only 8ta ** 1890, 

■ . ■ Conference at Simla, in 

October Ioju, tney received a very general approval, expressed in 
tbe terms of the two following Resolutions passed at tho Con- 
ference • — 

First.— “ That, in the opinion of this Conference, it is essential, 

“for the proper performance - c lt * 1 — v , ~- 1 f — 

“ cnltural Department in Ih ■ ■ . ■ .’ 

“ that the Director of the 3 4 

“Assistant or Assistants who are experts in the practice and theory 
“ of agriculture.*' 

Second.— •“ That it will bo preferable to train Natives to bo 
“ qualified for tbe post of Assistant in tho Agricultural Department 
“in this country rather than in Europe, and that this end cannot bo 
“attained unless there be a high-class education established in this 
“ country." 
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412 Before any real iriiprofoment can be effected in agricul- 
ture, the institution of organised enqntry into existing methods 
and conditiona is absolutely necessary trims far, little more has 
been done than to collect statistics and information as to the liability 
of districts to famine The expressed opinions of the Famine Com 
misstoners and of the Government bf India have clearly indicated 
that more than this was intended, and that enquiry into agricul- 
tural practices was recognised as n preliminary to agricultural 
improvement The time has non arrived when practical agricul- 
tural enquiry should be initiated The principal directions in which 
enquiry should proceed are, firstly, the obtaining of definite in- 
formation as to tho requirements of each district in the matter of 
supply of water, manure, wood, and grazing, secondly, tho study of 
agricultural practices, with n \icw to tho transference of the letter 
methods to districts where they are not known 

The agency which Agricultural Departments possess at present 
is inadequate to carry out such n system of enquiry, and a technical 
knowledge of agriculture is a necessity 

The Directors of Departments of Land Records and Agricul- 
ture are principally occupied with administrative duties and hare 
neither the time nor the technical acquaintance with agriculture 
which would enable them to dev oto themselves to the sulject of 
agricultural improvement Further, the constant changes in the 
tenure of the office of Director prevent the continuity of anj experi- 
mental enquiry. 

"While, for administrative reasons it is desirable to retain the 
Director of an Agricultural Department in his present position, (he 
want of technical knowledge of agriculture must be supplied , 
this can best ho done fiv associating with the Director one or 
more expert Assistants who will make agriculture the l usmoss 
of their lives, and whose duty it will be to investigate, under 
the Director’s orders, the agricultural conlition a of the different 
dis*ncts of a Province The men selected ns ngucultural experts 
should be, Iv preference, Natives who have been trained in India 
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RECOMMENDATIONS. 

413. Tint a definito system of organised Enquiry into agricul- 
tural conditions and practices be instituted forthwith. 

That a Permanent Agency be established for this purpose, and 
consist of the association with the Director of the Department of 
Land Records and Agriculture of an Assistant or Assistants who are 
trained experts in agriculture. 

That such experts be, by preference. Natives of India, and be 
trained in the country itself. 


BPCOMMPN. 

1*AT10'S. 


That high-class Agricultural Education bo provided in India so 
as to train the men who arc to become agricultural experts. 
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SCIENTIFIC AQKICULTUBAL ENQUIRY 

414. Tub important services which science has rendered to 

“*•*’’'* ,f " n-r .it — i -nfl the marled dev e- 

■ ■ last half century is 

■ to practice. 

It is the domain of science to explain the principles which 
underlie good practice, and to extend the application of these prin- 
ciples, as well as to make fresh discoveries that may he of benefit 
to agriculture The work of improvement, had it proceeded 
simply from the prcctica! side, would have been, as it has always 
been, alow , but when science set to work. to find out the causes of 
well-ascertained facts in practical agncnlturc, progress at once 
became rapid. 

Tbo application of science to practice may be briefly described 
r 4fi * - * ' 1 r r icta and the discovery of theif 

4 ' principles have hecn discovered, 

i . „ • developments of practice, and 

to new discoveries I might briefly illustrate tbe importance of 
scientific investigation in regard to practical agriculture by reftr- 
nng to the difference between tbe state of our knowledge at the 
present time and that which existed prior to tho introduction of 
scientific enquiry. 

rorracrly, it was enough to know empirically that certain prac- 
tices were good, that certain kinds of soil were suited to particular 
crops, that certain foods were useful for cattle, hut no one could 
say more than that theso things were so, and not why they were so. 
Kow, however, tbe connection between soil, air, plant, find animal 
has been worked out* and our knowledge is being continually added 
to, wo know, m great measure, vvlnt plants arc composed of, 
whence they draw their nourishment and in what forms it must bo 
supplied to them, what the constituents of food nro, nnd tbe 
changes which they undergo in the animal economy Wo nre 
enabled thus to provide for tho needs of field crops by mutable 
manuring, to repair tbe demands made upon the soil, to feed stock 
on n rational svstem, and to cultivate the land on other tlnn stereo- 
typed lines Distant countries have bc n n put under contribution to 
supply manuml resources forouri.rops and food for our stock In 
sliort a definite knowledge of the processes taking part in the 
“■ 1 * ' ' ' ' 4 gh tbe medium of 

■ uiry is going on 

a) agriculture I 
the atmosphere by 

■ will go n long 

way to explain much that lias f»o far not been understood in agri- 
cultural practice, and may also have unj orlaut bearing upon tbe 
] met ire of the fnturc 
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Practical enquiry will always be needed to keep up tlic know- 
ledge of what is being done, find to provide a field for scientific 
enquiry; but it is, nevertheless, from tnc latter tint, wherever it 
is possible for development to taho place, any great future advance 
will be made. 

415 The above remarks have been made in reference to agri- 
culture in general, and not to Indian agriculture in particular 
I have shown, indeed, in earlier chapters, that the conditions of toquiij, 
agriculture in India are such as to greatly limit the possible scope 
for improvement, and, consequently, to narrow the field for the 
application of scientific enamry. As Mr Thiselton Dyer points 

4 *’ * ' ■’ 1 - P- * . shows it to 

' . . ■ ■ i ' landouncrs 

. i • ■ -demerit bp 

. j 1th to carry 

■ . ■ ■ ' neaer have 

initialed such enquiry, although they were not slow to adopt its 
results when they saw that it patd. The non-existence in India of 
any class corresponding to the resident English landowner of in- 
telligence and wealth is a bar to the progress of original agricul- 
tural investigation, and will limit the pursuit of enquiry to such 
matters as seem to have a direct bearing upon the immediate well- 
being of the people Further, the smallness of the holdings, the 
paucity of capital, the habits and prejudices of the people, and the 
financial obligations of the Government, are hound to imj o=>e 
obstacles which would not present themselves to such a degree in 
other countries. 

<-«P V *’ ’ 1 . J ’ * atricted view of the 

t nirttioa la 

. enquiry to agriou’- enqoirj 

it being neglected al- nec, ’ ,B,, ‘ 

together, and for advocating its pursuit whenever practicable. 

Pumanlv, let me say that, if practical enquiry is to be success- 
ful, it must be scientific in its methods, it must proceed on a well- 
regulated plan, and its results must be submitted to careful and 
critical examination. The mere collection and record of facts is 
not enough , they must be put into a connected nod useful form, 
and they must be verified by experiment. Su»h work as this can- 
not be adequately performed without the possession of a scienti- 
fic training of mtnd by those to whom it is entrusted So far ns 
India is concerned, I regard the proper regulation of practical 
enquiry, and the examination of its results, as one of the most use- 
ful nays in which scientific knowledge may be applied to the prac- 
tice of agriculture. 

417. 'While acknowledging the bearing of sciences 6uch as Botany, Thf „,„ ion o{ 
Geology, Physiology, Engineering, and Meteorology upon agn- eh « m ,tr * *® 
culture, it is Chemistry more than any otkei that has been pro- * sncaUor ** 

' ” 1 ‘ '* * ' ’ m the past, and from 

nculture, the greatest 
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Moreover, it is with the application of chemistry to the improve- 
ment of Indian agriculture that the present Report is largely 
concerned. 

Such rapid strides, however, ha« the science of chemistry made 
within recent years, and 60 widely has it ramified into almost of! 
branches of industrial occupation, that agricultural chemistry, or 
the application of chemistry to agriculture, has become a branch 
by itself, involving separate and special study. It will he my 
business, in the remarks that follow, to see how agricultural chemis- 
try may be most usefully bronghtto bear upon the improvement 
of agriculture in India. 

?t« ( iu nS'ttj 418. The neod of bringing in the aid of agricultural chemistry 
unedt"*^ to the problems of Indian agriculture has been admitted on many 


tbe Geological Survey, writing in 1877 upon the "Itch y> enquiry, 
eaid - - — • 

"OlserrBlionsnd experiment cannot benrofffabl* mad# tjr ram, hoveT#r 
" otherwise intelligent, without soy scientific knowledge of the mslter ondtr 
** investigation. 1 would therefore adrise that • well qualified sgnenlcorsl eb»* 
“ out be eapaced • . . under ths Department of Agrieoltnre todsrote 

“ himself lo this special Investigation." 

cwerewM* «>t ^ho need an agricultural chemist wab foreseen hy the Govern- 
todu, imi. meat of India in 1881. In their Resolution of December 18SI 
they said 

‘VidsIIj, the icieuco of agricultural chemistry will bo demanded for the eolu- 
u lion of rasny important agricultural problem* ** 
rjTtfumr&t of In 1883 the Government of India formed a stroDg opinion that 
jiriu issi. there should be on agricultural cbemiBt For the Northern Provmoe*, 
and mentioned tbe vast uuculturablo tracts that ousted on account 
of the occurrence of soda salts which impregnated the soil. They 
considered that the aid of science might reclaim these lands. Con- 
sequently in their Despatch of 8th February 1883, they ashed the 
Secretary of State to sanction the oppoiutment of an agricultural 
chemist who could bo used for this work oDd for educational pur- 
poses os well. It wa« proposed to establish on Agricultural College 
in tbo North- liVest Provinces, and to attach on agricultural che- 
mist to it. The Secretary of State refused tho application on tbo 
ground that the matter was a provincial and not an imperial one. 



liowe\cr, uuueikiiuuuigiueiuiputuiiu.ui luenuiwi, uas ixpiissid 
himself as not satisfied with the methods proposed 
*t**-«n*r»i The Conference of Agricultural Directors at Simla, in October 
* 1800, expressed their opinion that thcro were an enormous 

number o! questions which they (the Agricultural Directors) wanted 
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1 S’eed fox an Jgrteuttnral Chemut. 

to be answered, and which only a chemist could answer . . • 

•* it was self-evident that nn agricultural chemist was needed for 
" India, just aB the Royal Agricultural Society of England found 
** that one was needed for them . , . a chemiBt was needed for 
*' investigation, and as a referee, quite apart from tho question of 
11 education. 

Sir Edward Buck, in conversation with me, succinctly stated sir Ei*trd 
bis opinion that all attempts at agricultural improvement must * nc ‘» uw 
have for their basis some scientific groundwork, and ns chemistry 
is the science that comes most in contact with agriculture, ho 
considered that an agricultural chemist, to net as an agricultural 
expert, is the man most needed and most important, 

419. In the preceding chapters I have, when dealing with s«r* f«i»*rt 
each subject in detail, taken occasion to point out wliero tho assist- Jh(u f i»v nUaT * > 
ance of nn agricultural chemist could be usefully employed. I 


various boiI constituents; the nature of alluvium and black cotton- 
' ' n * . . »• n the soil; the amount of 

• . ■ • * atmospheric nitrogen by 

. \ . ■ , . 4 \ plants as well, and their 

1 *’ •* ' r ’ i i’ . « i, and 

■ " ■ • ■ water 

", * • water, 


butter (g&t) and other dairy products, the causes which affect tho 
out-turn of sugar, the investigation of the chemical changes 
which take place in the manufacture of indigo, and the parts they 
respectively play in influencing the produce, the examination of 
suggested improvements in indigo manufacture , the influence of 
manuring upon the cultivation of tea, the investigation of the 
processes employed in the manufacture of tea ; the manunal treat- 
ment of coffee; the curing of tobacco. 

420 But there are other duties which an agricultural, 
chemist would be called upon to discharge, and these, while 
somewhat of a different nature to tho above more independent and : 

1 ^ 1 ’ >reat economical importance in th< 

• any and experiment. jT nlbah 

■ ■ regulating, and watching pr , { < »I 

enquiry and experiment, and of critically examining A u] / 
tematically recording the results obtained. My own exj cr,u „ 

S e footuote page 27, 



818 Scientific Agricultural Enquiry 

\rorb has been begun, bat no one has been charged with the over* 
eight o£ it, it has been always a matter of personal .choico and 
inclination, and what has been no one’s duty, has, after a time, too 
often been neglected and lost sight of An agricultural chemist 
of tho type I have suggested might, on the contrary, be definitely 
charged with the duty of maintaining the continuity of experi- 
ment, of \ratchm% its progress, of suggesting its development, 
and of examining and collating its results m useful form In some 
such way alone can experiment be carried to a successful termina- 
tion, and the work is one which might well be conducted by a man 
possessing a fair practical knowledge of agriculture combined with 
a more special one of chemical science and scientific methods 

In the coarse of my tour I went to see an experiment on tho 
reclamation of ravine land by means of embantong (bunding)* 
it so as to hold up the water, and thus provide water and irrigation 
"Wells were hard to dig, the water-level being low and tho ground 
rocky One object of tho enquiry was to see if tho water-level of 
the country would be raised by the embanking of tho land On 
enquiring whether any rise had resulted, I found that it was 
impossible to tell, for, either the level at starting had not been 
taken, or, if taken, it had not been recorded, at all events, no ono 
at the Station knew about it This does not require a chemist, it 
is trues, but it is an instance of what will happen over and over 
again in India unless work of enquiry be entrusted to men of a 
scientific turn of mind, and also be put in the hands of a con - 
turnout and retpouuble agency, and not bo left to amateur and 
spontaneous efforts 

a(loft 422 Another function which on agricultural chemist of 
uUit* ~*t standing could usefully servo would bo that of acting as a 
^*ci»oii8# “referee ** or '* Government adviser*’ in chemico agricultural 
matters There ought certainly to ho someone in India who 
would bo able to give an authoritative opinion on points where 
the relation of chemistry to agriculture is concerned. The advan- 
tage to Government of haring someone to whom they might con- 
fidently turn for guidance in chemico agricultural matters, involv- 
ing, as they often do, very considerable expenditure, needs no 
demonstration Nor, again, is it necessary to explain how very 
useful such an ndviser would be to tbe Agricultural Directors of tho 
different Provinces Without having tho power of interfering in 

j ’ • *- ’* ' p - 1 - *'•'* 11 V a— ’* 

■ * l ■ ■ ■ i 

of any experimental enquiry 

n.«»!r.i ^ Associated with such an office would be tho duty of adding to 
chemical knowledge respecting tho food products, crops, and other 
»r*i#rt. .te resources of the country, a work which lias, so far, been but very 
imperfectly done 


* Set footnote 31 
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423 Lastly comes the 

in connection with the dev 
Though not proposing, os I 


’ 1 " f ‘ - mo g3y 

' I ■ Chemistry 

• A . ■ . . a . fa general 

scheme of Agricultural Education, I by no means wish it to be 
regarded as indispensable for agricultural improvement under the 
conditions that exist id India That there should be someone who 
has a good and practical knowledge of Agricultural Chemistry I 
certainly consider a necessity , but 1 do not imply that it will bo 
necessary to spread instruction m that particular branch of science 
in order to achieve any success The mere teaching of Agricultural ° r 

Chemistry will not in itself create agricultural prosperity, though chtmistrjr 
it may open the mind, and lead to an understanding of the 
principles upon which practice is based. In its methods it is 
explanatory and regulative rather than creative. In India there 


. .■ .1 

opportunities in England of judging how this is likely to be the 
case, having had experience as an examiner of Indian students who 
have come over to study agriculture at Cirencester and elsewhere. 

With wonderful powers of getting up any subject to which they 
apply themselves, and with marvellously retentive memories, 
they are able, by their accurate replies to the questions set them 
in an examination, to acquit themselves with credit and distinction, 
nevertheless, to an examiner who has them before him for viva voce 
examination, it is apparent that there is not that practical under- 
standing of the subject, and that grasp of it, which are likely 
to lead to future benefit as the result of the study. The knowledge 
which these Indian students possess presents itself to me os that 
of a subject studiously and carefully got up with the aid of great 
natural abilities, but which remains merely as an impress on the mind 
for a time, and which fails when the call comes for its application 
to practice Therefor < , I do not look for great results to follow at 
once the introduction of the teaching of Agricultural Chemistry, 

. 1 11 i — ~ 1 made for it on any 

should be one or two 
'ricultural Chemistry 
l For the right con- 
its development when 
e responsible. 

In another branch of educational work the “ scientific adviser ” Ptepinlloa ol 
could render useful service This is m the preparation of a text- Mlt b<wk '* 
book or text-bools on Agricultural Chemistry, which shall be 
specially adapted to the case of India \At present there is no such 
book existent, and though it is true that the principles of a 
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science remain true everywhere, yet it 13 in the judicious illustra- 
tion of principles by practice that the chief value of teaching 
consists, hes des, the conditions and practice of Agriculture m 
India are so different to those in England as to mate the adoption 
of English text books undesirable The “ scientific adviser/* again, 
would be able to do good service in an educational direction, not 
alone in the preparation of a text-book of Agricultural Chemist ry, 
but also in aiding the issue of text bools on Practical Agriculture 
throughout the different Provinces of India By the co operation 
of thz agricultural experts (referred to m the last chapter) with the 
“scientific adviser J * a sene3 of agricultural text-books specially 
adapted for particular Provinces or districts might bo issued, and 
would greatly aid the spread of sound knowledge of agriculture and 
ot its underlying principles 

d°t?Mo7 ot 424 The principal functions of a “scientific aduser** in 
t. agricultural matters should, it appears to me, be as follows — 

lstly To act as a referee or adviser to Government in 
all obemico agricultural matters 
2ndly. To direct and maintain the continuity of experi- 
mental enquiry into Agriculture. 

3rdly. To compile and publish the results of experiments, 
and to show their practical bearing 
4thly To make independent scientific investigation upon 
agricultural questions. 

Bfchly To direct the teaching of Agricultural Chemistry, 
and to assist the spread of Agricultural Education, 
by the preparation of simple text books 

•ri* qnsi fico 425 I have now explained my reasons for believing that there 
in** **s«Dt* ,T 18 call for an agricultural chemist in India, and I have also 
»<Mm" mentioned what l tkmk bis chief duties should be It becomes 

now neceesary that I should set out in detail some considerations 
which it is imperative should be attended to, if nuy good is to 
result from an appointment such as I have suggested 

In the first place, a man fitted for earning out the duties 
iodic ited above must he a man of high scientific attainments, 
cm able of giving on authontative opinion on po nts where Agri- 
cultural Chemistry is concerned He must, accordingly, be 
esj ecially a good scientific and practical agricultural chemist, able to 
conduct scientific m\e e tigation and to cirry out the practical work 
of an annlj tical laboratory Put he must be more than this, it is 
necessary that be should have a good general acquaintance with 
practical agriculture I do wot say that he must be a practical 
fanner, this is not what is reqi ired , but he must have had 
that acquaintance with it which shall enable lnm to understand 
its methods and requirement?, and thus usifully to bring his 
scientific knowledge to bear upon its development, in short, it 
would not do lo have a pure ° scientist/ ' or a man who simply 
buned bimself m his laboratory, and carried out investigations 
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winch had no direct hearing on Agriculture ns actually practised 
The investigations pureued should bo those based upon the actual 
practice, and their direct intent is to be the 1 ettenng of that practice 
under flitting and not under ideal circumstances. It would 
he necessary, therefore, to carry on investigation in the light 
of an acquaintance with local conditions and requirements In 
some ways, then, it is rather the scientific agriculturist than the 
“laboratory chemist” that 13 required , inasmuch, however, ob 
the attainment of high chemteal knowledge of agriculture is a 
necessity, and can only he obtained by previous special study (for 
which the practical agriculturist has not the opportunity) the 
agricultural chemist is the man primarily needed He must, 
however, be one who is able to add to ins scientific nttaiomeuts 
a good general acquaintance with agricultural methods and con* 
ditions As one of the delegates to the Agricultural Conference 
at Simla, in October 1890, s<nd, “ We want ... a mau who 
" is at odco a good chemist iu the laboratory and acquainted 
“ with practical farming on its scientific Bide , ” this, it 6eems 
to me, fairly describes the kind of man who is wanted. He must 
be a man of business habits and capacity, and also sufficiently 
practical to be able to supervise experiments, and to go round and 
see what subordinate officers nre doing, whether by way of 
experiment, enquiry, or teaching. 

426 The next question that arises is, whether one such man 
is sufficient, or whether several are required. I am decidedly requited 
of opinion that, at the outset, only one agricultural chemist is 
wanted, inasmuch as the scheme must be regarded as more or 
less experimental As I have pointed out already, I do not regard 
the w»ot of an agricultural chemi * “* " 1,1 

of agricultural improvement, alt I i 

be a very necessary part of the » 

the work of improvement Therefore, I would prefer to begin 
in a moderate way and not to commit Government to more than 
a tentative scheme, the further development of which would 
depend upon the success achieved by the initial one I do not 
deny that the suggested scheme is inadequate to me*t the require- 
ments of the country and of the different Provincial Governments, 
hut »t is all that, under present conditions, I feel justified in 
recommending, vt; , the appointment of one first-class man to act 
as Government referee and adviser. For a complete scheme it 
would be desirable, I think, to have an agricultural chemist in 
each Province, or, at least, in each of the three Presidencies, 
Bengal, Bombay, and Madras But it would be better to begin 
with one man, and if the necessity arose, and the desirability of 

1 * If one man, 

■, 1 . imperial, but 

1 iny Provincial 

Government which might wish to avail itself of his services wculd 
be cnti’led to do so and, thus, bis functions Would be rather 
national than imperial 


21 
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MtVodBd tim» 427. The third point upon which I would insist is, that if 
*od oppor any appointment be made, there must be sufficient tune allowed 
ofVnidr to b» to see whether the experiment ( for such I must term it) bo 
•^•cJeoHd* a saccegs not , also the man so appointed must have time and 
*Ws ei ' opportunity given him for acquainting himself with the methods 
nnd conditions of Indian agriculture. A man, be he ever so 
good an agncnlt -a 1 1 - L . ’ 1 . . ' ■ • * T * * 

agriculture ever s . . . . ■ . 

him the opporta _ . * ■ 

Indian agiicultiue. In fact, he will almost have to forget, for 
the tune, what he knows, and start afresh as a learner , To attempt 
to teach or to improve agriculture without first becoming ac- 
quainted with its conditions is to court almost certain failure. 
1 am only too well aware that whatever I have been able to 
gather during my own tour has been the outcome of those facilities 
which were so readily placed at my disposal, and of which I 
availed myself with the view of acquiring as much knowledge 
as possible of the agriculture practised in different parts of tbe 
country. But, while the new comer will do well to regard him- 
self for some time as a learner, it is equally incumbent on those 
to whom the giving of such an appointment is entrusted, that 
they should be content to exerewe patience, and that they should 
allow time for the chemist to get that practical acquaintance 
with Indian agriculture which js essential to his after success. 
To bring a man of scientific attainments over to India, 
and to set him down to work out plans of experiment, or 
to engage tn investigation, before he knows anything practically 
of the agriculture of the country, is to rum tbe project from the 
very outset The history of past efforts at agricultural improve- 
ment abundantly illustrate tills, and the men who have been located 
in one spot, and have been set to work out improvements from 
thence without going about and acquainting themselves with the 
country, have proved of bat small value The real blame, however, 
attaches not to them 60 much as to those who have called upon 
them to ** make bricks without straw/' and have asked them to 
write Reports, conduct experiments, and, in short, to justify their 
appointment, long before they have had an opportunity of provid- 
ing themselves with the knowledge necessary for tbe useful dis- 
charge of tbe duties which have fallen to their share. I may be 
puttmg this very strongly, but I am well aware of the need of so 
s- domg, for the error is one that has been repeated over and over 

in tbe past, and I am anxious that it should not be committed 
again in connection with the possible appointment of an agricul- 
tural chemist I would, therefore, strongly urge that, unless it 
be clearly - 1 1 J ‘ . 1 

to such a j » . 

tbe prmcij . ‘I 

himself w ■ . . 

make any appointment at all. If, however, time be allowed, patience 
be exeru«ed, and opportunities of gaining experience be given, the 
proposed plan will hive a fair chanie, and should it then be found 
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to fail, it will fail either on ita merits or because of the deficiencies of 
the mdmdual. if the former be the reason, it may fairly be said 
that the experiment has been tried and has failed, andit will remain 
as on experiment of not too extensive or over costly o nature if 
the individual prove uu>uitabje, be can be replaced It is not 
possible t> define exactly vlufc number of years should he allowed 
foe the experiment to be on its trial, bat the genetal opinion 
expressed at the Simla Agricultural Conference m 189U was, that 
not a Jess period than seven years should be named for the duration 
of the appointment This appears to me a fair term to fix. It 
would not bo necessary, as it was in my case, that the man appointed 
should tale at the outset a hurried view of the whole agriculture, 
but it would be quite feasible to select some typical district for 
special st idy each year, and to devote a certain time to travelling 
about to other parts 

428 A necessary part of the equipment of a *' scientific adviser” Th*"#cien««o 
is that he be provided with a laboratory suitable m every way for 

the carrying out of analytical work and of investigation This «* Mr 00 * 

at once opens up the question as to where such a laboratory should 

be placed, and how the work there is to be conducted With this 

is bound op the consideration as to whether the “scientific adviser” 

is io be directly engaged in the work of teaching or not. This 

l have ’ ’ 4 ’ 1 ' 

that th ' 

rather . . . ■ . 

tha routine duties of teaching If a man is to be the instructor 
of each students as would attend an Agricultural College, he would 
of necessity have to be located at 6ome one fixed place, for a part 
of the year at least, and certain duties of a rontme nature would 
be expected of him This, in the case of India, would, to my 
mind, interfere altogether with his usefulness as an investigator, 
and as an adviser to Government It is more than probable that 
hw presence would be required in some part far away from his 
teaching centre just at the time that the course of instruction he 
was conducting was going on I am not at all disposed to favour * 
the employment of — u „ i t _ **•-*. **- 3 * * 

investigator and tea 
be kept quite dtsfci 

to move here and there as might he required, and should not be 
tied down to any one place in particular. 

At the same time, as I pointed out before, he should not 
allow the work of giving instruction rn agricultural chemistry 
to pass out of his control, but he nboald direct it, and be respon- 
sible for its efficiency It would be very desirable also that he 
should, from time to tune, as opportunity permits, give occasional 
lectures or short special courses of lectures, at different centres 
throughout the country, 

429 Althoagh I would not fix any definite centre where the 

“scientific adviser** is to woik, he most clearly have a good 7 

laboratory or laboratories at his di«=po«ah There rati6t oUo be some !vS‘, 
place or places to which applications may be addressed, and with * Ur ** “ { **■ 
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winch he shall remain m communication Suppose him to be 
eugaged in an enquiry upon salty land ( usar ) reclamation, be may 
have samples of soil, or o£ water, or of salts, to analyse in pursuit 
of the investigation These cannot be analysed on the spot, but 
would have to be referred to a laboratory, and be done either by 
him upon his return, or, in the meantime, by some one working 
under his instructions Tbia leads me to consider the desirability 
o£ having a second man os assistant to the “scientific adviser ” 
This I would recommend on two mam grounds, firstly, the advan- 
tage of having a resident analyst to carry out the details of work 
conducted in a laboratory , secondly, tl e advantage of being able 
in this way to provide for the teaching of agricultural chemistry 
at certain fixed places 

In the work of investigation and enquiry there will be numerous 
analyses to bo performed, and purely analytical details to be 
carried out, all involving care, skill, and special chemical framing, 
but yet more or less routmc in nature It is not necessary, nor 
even desirable, that the iim< ' 
qualifications should bo taken 
can he helped, hut it should b 

which he alone can do It is also very desirable that analytical 
work connected with any enquiry should proceed withontiuterrup- 
tioD, un 1 r ' ' J ’ — 11 L — ~ * 

require 
tory. 

I ead man could retura, and then had he to carry out nllthe analytical 
work with hia or n band*, there would soon be an accumulation which 
it would be hard, and often impossible, to overtake, and he would 
often be prevented, too, from taking np other work, that calls for 
Ins special employment. If, on the other hand, there were a second 
man, or Assistant Chemist, as I may best term him, acting under 
the directions of the ‘scientific adviser/’ he would be able to carry 
out all the analytical details, and present them to the senior 
chemist for his utilisation on bis return, or for forwarding to 
him it still away Farther, the presence of nn assistant chemist 
resideD t where the laboratoiy is, would ensure someone being on 
the spot, ready to attend to any analytical work, required by 
Agricultural Directors, or for Erpenmental Farms, or to transmit 
anything for reference to the senior chemist A constant com- 
munication would thus fce maintained between the * scientific 
adviser,” and the laboratory where his work is conducted, as well 
as with those who might wish to apply to him 

|on But the second advantage to be gamed by the appointment 

mi of an Assistant Chemist is also a very important one, inasmuch 
os it appears to me to provide for the educational want which the 
Government of India represented to the Secretary of Slate, nnd 
it at the same time meets the very proper objections of those who 
urged that an agricultural chemist should be used for purposes 
of investigation, and n t directly for teaching With nn assist mt 
chemist resident at some centre wheie a laboratory isplaccd, the 
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teaching of Agpraltural Chetmshy at Oat centra r. ls ),t 
«l be provided for. The assistant chemist, „h,le caSS m 
hi, laboratory duties during part of the day, would be oJrte wcH 
abto to give lectares oo Agricultural Chemistry to m Jcnta n„J 
from tune to time, to contact a class m mehil !?*!/-.♦ , * 

The oced that ha. been felt of l,t „f 

of instruction for Net,™ Forest snbortmate, cmphaM^Ua S 
eirabd.ty of giving, ,n .erne eneh way as I h ,£ ..TJ? 1 * 
training in Agricultural Chemistry as part of their Coarse® 

ehfJe’ i ? n<a ”? t Wral<1 WW saci “ •“ Wntoent. The *» 
changes the leave takings, etc, nocessitatpri ho « Mae th f mMta 

India, oblige the pm,.,,™’ of asubTluSto take th,l“ S 
an absent officer Should this be tbc ease with the “niS maf 
whe 0U Sh C t' r, '“”t- be ““ advantage to have an assistant chemist 
who, while wording under the senior man, would bo able to 

ata e .fan?rn m n“ ! ' "” i itn ' allow hi. work to bo 

k-S 11 mV ra Perhaps, at , ome f„ t ure 

time to I 611 a vacancy in the higher office, and it mmbt be found 
better to promote the jantnr men to tho senior port and nulls, 
the knowledge of India which he has already gamed, rather 
than to make a quite fresh appointment, and to brmg over n 
new man who would first have to go about and learn the agr“ 
cnltura] conditions for himself, ae bis predecessor had done. ® 


b c . 430 ' ®“ T“ lU5ra twns «£ an assistant chemist mual primarily n , Wlta 

Mont vl no 

Istly. That he he a competent Analytical Chemist. 

2ndly. That he pos.es, aptitude for teach, m> '« rood 
general knowledge of science and sufficient sue- 

e^ll^h A K”'“''nraI Chcnustry to 

enable bun to impart instruction m it. 


431 It nui6t now be considered whe-a tha liKrwn*,. . j 
. tho assistant chemist are to be located It » naturally licnrable “ *' 

tlutspraal work, such as is here ravolved, should bo earned on 
under a. favourable com mens in regard to elnnnle and s,t»ation 
as » possible But at the same time, a laboratory should „ ot h° 
so isolated as to fad to be of lenellt to India <s a whole As thc 
scientific adviser” is to be tmpenal, this might he a reason for 
his being attached to the Government of India, and for dunging 
b.. tocah when they do, so that he might no availslde when ha 
advice was needed But, though ,t may he desirable bare the 
"scientific adviser" m touch will, Goternment, I would rather 
see him peripatetic in character, aad have bm go about ^he 
country wherever and whenever required. Bradesfucher Cal- 
cutta no, i«l. appear to me altogether desirable places at whitb 
to establish a I Moratory, certainly not fora whole year Oal 
cotta is quite at one corner of lades, and, m regard to chelate 
IS not suitable all the year round, wh.lo Simla „ also too for 
removed tram the ret of India, and » not likely t„ form a ^ 
cduciiional centre. I confe-s my own predilections for choo^og 
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were ifc possible, some place whtcb, while being’ agreeable on tbs 
whole, as regards climate, mjgbfc be as central us possible, and 
hence available for the different parts and Provinces of luclia 
Jubbulpore, for instance is such a place, and had the*e been any 
suitable institution available there, I might have recommended Ite 
adoption as the location of the laboratory, and as the head*qtiar* 
ters cf the “ scientific adviser** and his assistant chemist Stu- 
dents from all parts of India would leadily be able to come to 
such a centre, whilst it would have fuitber advantages in enabling 
“ the scientific adviser ” to mate it a good starting point for Ins 
various journeys to diffeient parts, whether north, south, east, 
or west But I am not prepared at this stage to advise the 
building of any institution specially for this purpose, but, as 
the whole scheme is an experimental one, I think that it would be 
better to utilise those facilities which already exist, and to 
provide, as far as possible, for the development of scientific 
education at places where it has already obtained somo 
foothold Agricultural Colleges are ie presen ted principally by 
the institutions at Saidapefc (Madras) aud the College of 
Science at Poona (Bombay), to omit the moie recently established 
one in the Native State of Buroda In addition to these 
institutions at which instruction in Agriculture is given, there 
is the Forest School at Debra (North West Piovinces) The 
training of Foiest Students is also carried on at Poona, 
students coming here from Madras and Southern India genefillj, 
whilst Debra is intended to serve the pnrposes of Noitharn India 
It was in connection with the development of the Forest School at 
Debra th »t the application first tame for the appointment of an 
agricultural chemist for India, and, though I do not see my way 
to recommend the appointment of i special officer for that purpose, 

I ceilo nly see a decided advantage in having a laboratory or 
laboratories placed where they may be utilised by Forest Students, 
and where tbeir presence will include also the services of a man 
capable of imparting instruction m Agricultural Chemistry At 
Delira there is already a Very fair laboratory, which might quite 
well be adapted to the new requirements, this would seive for the 
North of India At Poona there is a very good laboratory also, 
and, besides being the centre of the agriculture of the Deccan, 
Pooaa has the farther adtantage of being a pleasant place during 
the rams- 1° the oourse of enquiries that were made when the 
idea of having an agricultural chemist was first suggested, it wa9 
elicited tl at Madras would be satisfied to send its students to 
Poona, and if this plan were carried out, Poona might serve for 
Bombay and the whole of Southern India After careful const* 
»*m«!wa l ubi« deration, I think that the best plan would be to have the head- 
*» quarters and laborato r y fixed for six months of the year at Debra, 

and for the other six months it Poona In this way the need of 
imjarUng instructional Agricultural Chemistry would be 
for both Northern and Southern India, aud, at the same time, 
the woih of investigation would be able to proceed under fair 
climatic s irrouadinge The Forest Students, both of Northern 
nod Sonlbun Indio, would be able to receive instruction, as well 
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totaho * of a i i4 oratory 

lis the Agricultural Students attending tlio Foom College} 
existing lal oratories would be utilised, and, altogether this scheme 
teeommends itself ns being the heat to meet existing wants. 

432 It seems nece'sary now to say a word ns to the duties Jpotie* of 
of the “ scientific adviser,” and of the* assistant chemist I would »nd e »«ut. 
lny it down, as regards the first named, that he must ho given a ,n,<ll ' 0li,t 
free hand, and that no one, and no Department, exercise mote 
*’ - * 1 “ ' n 1* is impossible to lay down 

the exact eraplov meat of his time, 
his appointment is justified, after 
due time has been given him to get into bis work, hut, unless 
confidence be placed in him to rightly employ his time and 
opportunities, the appointment is almost sure to end, ns many 
have done before, in not realising what it was intended to I 
hope, therefore, that if any such nppomtment be made, the halde* 
will not be called upon at an early date to " justify his existence/ 1 ’ 

■ * . . 1 * 1 1 * ' r 1 * ’ iw m the result of 

■ n to show, at the 

' ■ ‘ 'its continuation is 

» e this with having 

to prove that he is “ earning lin salary ** and u«efully employing 
his time, uulese, of course, circumstances should an«e which 
would call for bis rocooval on personal or other unquestionable 
grounds, 

W ith iegard to the assistant chemist, his duties must tie laid 
down by the senior chennst, whether it be the carrying nut of 
laboratory woik or of instruction, and for the proper discharge of 
tbe«e duties the Bemor man must be responsible 

Should a “ scientific adviser " be appointed, there is little doubt -r h , .cumih* 
that several industries such as those connected with indigo tea, 
coffee, sugar, etc , would bo desiious of availing themselves of lus inprwu 
services, and the question arises whether he shonld be allowed 
undertake private work and to receive emoluments from private 
individuals in addition to his official pay It may, with much 
reason, be urged that industries such ns the above contribute 
materially to the country's welfare, and that their prosperity is 
co-incident with that of the cultivators and labourers employed 
in them, bo that Government should assist in improving the 
different manufactures by giving the help of their scientific 
experts fbat these industries could he improved by chemical 
knowledge and skill being directed to them I have no doubt, 
but tl ere are, it seems to me, great objections to the utilisation 
of a Government agricultural adviser in technical work when there 
is so much to be done m a more purely agricultural dnec*ion, and 
when not one district or Province alone is concerned, but the whole 
of India To prope r ly tnke up such an investig ition as, for 
instance, that of the improvement of indigo mannfac*nre, the 
whole time of an expert scientist would be reouued, and for much 
more than a single year. Then it might be asked, — to tshxeh of 
the several industries should attention be turned first of all ? My 
view is that each ot these industries should employ its own experts. 
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and should not look t j Government for this. There is quite enough 
to do in each to occupy special men if selected, and ivhat could bo 
done in a casual way by a man engaged jn general agricultural 
work m other parts oE the country would count for but little 
But theie are other dangers attending the employment o£ an 
agricultural chemist m technical investigation. It is only to 
be expected that lE a man be free to take up private work he 
will choose that which pays him best. More especially will 
this be the case if the salary attaching to the office be put at a 
low figure, on the ground of the chemist being able to increase 
his remuneration by doing outside work. I would point out, 
moreover, that the inducement to seek private practice will tend 
to make a man neglect the more special work of bis office, and 
if Government appoint an agricultural chemist with liberty to 
engage in other work for payment by private individuals, they 
must not be surprised to find their man select such work as 
is most remunerative to him, and engage in technical investiga- 
tions rather than in the direct improvement of general agriculture 
Whoever he be, a man is sure to pick and choose what he will 
hie to take up, and liberty to engage in private work will, in 
. ' ’ 1 r ’ 1 lties There is 

for having as 
jentifie skill a 
tuffs, manures, 

etc , tor, pauivauy, uo t-ucu uauc eiibis iu iiiu a It would be 
far better to pay a man a high salary and let him look for nothing 
beyond it, than to have him, while in receipt oE pay for doing 
agricultural work, endeavour to increase his income by engaging 
in ontside investigations. 

However, I would by no means say that if Government thought 
it advisable that their chemist should take up any investigation 
concerning a technical industry, he ehould not be at liberty to 
undertake it But it should not be, I think, for any extra romn- 
neration, and it ehould, in everv case, come to bun as a reference 
from Government, and with the request that he would, if able 
to do so, take up the matter m question Any fees received for 
the w«rk should go to Government For the rea°ons I have given 
above, I do not think that any such investigation can be of ^a 


• sdeotide Similarly, I should be inclined to object to the employment of 
the “scientific adviser,” or of the assistant chemist, by Mutucipa- 
rt^l’cu hties, f° r their local purposes, or in the multifarious duties of tha 

Examine, office of Chemical Examiner Such duties are not primarily 
agricultural, and ehould be left to men specially appointed to 
carry them out 


■ an ** et "N 433 It is necessary that I should now say a few words as fo 
w tJ'J* tbfcf salaries to be paid to the respective officers whose appointment 
£* I suggest Seeing that so ranch depends upon the standing of 
tie n?cn who arc selected, and also upon whether a pension be 
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or bo not attached to the respective offices, it is not possihlo to 
eay definitely what a proper remuneration would be. 

For the Bcnior position, either a man of established repatation 
and recognised scientific standing may be obtainable, or cUo the 
man to be selected must be a somewhat younger roan of undoubted 
ability and great promise, but who has still a nama to maho for 
himself. In the former case, I do not think that, leaving out the 
question oE pension, a lower salary than Its. 2,000 a month, rising 
to Its. 2,500 a month, should be given. If n younger man is 
sought, then a salary of from Its. 1,250 to Rb. 1,500 a month would ho 
sufficient. These amounts depend much, of course, upon the rate of 
exchange taken os the basis ; when 1 stated them in India the 
rupee was then at I*. Gd., but it has since fallen considerably. 

It will bo clearer, perhaps, if I say that I think the salary of a 
man of established reputation should be about equivalent to 1,800/. 
a year, rising to 2,2501. at the end of the term of 7 years ; or, 
in the case of a younger man, about 1,200/. a year, rising to 
1,500/. It would be better, however, to do a3 the Agricultural 
Conference at Simla in 1890 recommended, and to leavo the exact * 
salary to be determined by the Secretary of StSte, and to be 
dependent npon the class of man ultimately selected. 

As regards the salary of the assistant chemist, this, too, must 
be regulated to a certain extent by the- turn which exchange 
takes, but a salary which is equivalent to 550/. a year, rising to 
700/. a year, should be sufficient to attract a suitable man. 

434. There are other matters of detail which might have to be oilier d«i»ii» of 

^ a : _ i _ a, One of these ]Sj 

. , • officers under the 

• • cr they should be 

selected from India, or be brought out from England, Germany, or 
elsewhere j and by whom the selection should be made. On the 
first point I can hardly offer an opinion j but as to the second, 

I am almost sure that it will be necessary to go beyond India to 
,,, 1 . * * - 1 ' ' bile on the 

i ■ ■ •* » selection 

. " . ■ ■ ■ 1 *cretary of 

standing, 

such as the Royal Agricultural Society of England. 

"While an assistant chemist will be readily obtainable, I am well 
aware that it will be no easy matter to find & mao in every way 

■ L ~ an ~ 4 < — v T have sketched out. 

\ ; : . ■ found who would 

1 ■ ■ . ■ man, but the pos- 

■■ „ . ill not be so readily 

discovered. In the end it may be necessary to Belect a man of the 
required scientific qualifications, and who appears likely to be 
able to develop the practical qualifications after he has acquired 
’ ■ " T - J ~. F * *■’ ° v * - beforehand 

■ . *■ ■ ■ ■■ ■ certain that 

■ : _ ! ■ ■ " ■ ■ “scientific 

adviser ” is to bo an authority on chenueo-agricultural matters, 
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tie primary requirement 's that he shall have gained the special 

**'**—•' ~ ■ i *" T ** J and if he he a man of 

will he able to see what is 
•* knowledge to his scientific 

ability. 

I am conscious, too > that it maybe said that m giving a man so 
free a band as that which X have suggested he should have, X 
have left a good deal open to him, and have put but little control 
over him. Ifc is quite true that this leaves much to chauee. If a 
man be acti\e and devoted to bis work be may make his position 
one of much value, aod render its continuation indispensable; if, on 
the other hand, be only studies his own comfort, he may simply 
mate his appointment a "cosy berth w which bnnga him m a oooa 
salary, so long as it lasts. It is so difficult, however, to impose any 
system of control without at the same time deAnymg the practical 
usefulness of the appointment, that I think it is better to rely upon 
the individual to show that his selection and the creation of the 
office haie ahte been warranted. 

‘ 435 X should be misunderstood if I were supposed to imply 

. ' • • ■ ■ enquiry in India 

. ■ * ■ . . mist The branch 

■ . chemistry, aud so 

I have spoken mainly from the standpoint of the chemist. But 
there is need of men expert tu other branches of science too. 
Among these, a Botanist, an Entomologist, and an Agricultural 
Engineer might be mentioned. Such men may be found in India 
itself, and from time to time their services have been utilised, but. 

- e w i t _ - >1 ,i t t j . . u i « 


assistance available, and there are, as I have said, men in India 
folly qualified to give this, whereas this is not the case as regards 
* -■ ’* ■ i pi - L — . ' 1 rgc field is open, too, for the study 

\ ■ ■ ■ , >d of the various diseases and m- 

. Already, at the Forest School, 
t ' i idian Museum, Calcutta, has been 
employed in giving a course of lectures on this subject. So far, 
this is good , but it only covers a period of six weeks in the year, 
and Mr. Cotes has the general duties of his appointment at fhe 
Indian Museum to attend to as well as the more agricultural 
relations of the subject. X heartily approve of the _ employment 
of men of attainro°nt m different branches of science for the 
furtherance of agricultural knowledge, and also for teaching pur- 
poses, but tbis most be done on a more extended scale than has 
been the case np to now, aad there should be, as I hat e said, both 
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a Botanist and an Entomologist attached regularly to the Agricul- 
tural Department 

A more thorough step towards attaching a great subject affect- 
ing agricultural interests was taken in tlio engagement of Dr 
lungard as Government Bacteriologist, and in his location at 
Poona [see paragraph 272). This appointment had only been mado 
shortl) before I left India, hut of the necessity of applying the 
latest advance of science to the investigation of cattle diseases 
there can be but little doubt. 

In many enquiries of an agricultural nature, questions will arise 
- M * ' al Such, 

„ - ■ Reference 

qmnea, of 

Mr W. J. "Wilson, of the Public Works Department It would be 
well that the services of an agricultural engineer should be 
available, not only from time to time, but regularly, for the 
work of the Agricultural Department 

436 The consideration of the various points raised in this chap- Th«j-o»fiionoi 
ter leads me, in concluding it, to make a few remarks on the general j t n l “, tlBa in 
question of the appointment of scientific men to positions in India 
There ought to be no reason why India should not possess her own 
staff of workers in various branches of science, instead of having 
bo often to refer questions to home erpert*. There should be 
autb on ties on scientific subjects in India just as there are m 
England, in Germany, and m other countries It cannot be said 
that encouragement is given to the pursuit of scientific investiga- 
tion in India, and if the history of the many very able men, includ 
mg even a Second W rangier at Cambridge, who have gone out 
to India to fill appointments, be crammed, it will be found that 
in but few cases have they advanced by the pursuit of the parti- 
cular sciences of which they went out as exponents The fault 
seems to lie in the fact that men skilled in a special science, and 
for that rea c on selected fer India mostly find theroselies, on 
arrival, drafted into the Lducational Department, and forming 
part of a graded service. In this capacity the) are obliged to 
move on through the different grades, taking up the respective 
duties of each of these, for, if they wish to keep to their own 
science, they must remain at the same salary as at the commence- 
ment The outcome ol this has been, that men who might have w»nior»r! f toil 
been original workers m science have had to abandon it for the^icD** 10 
duties of School Inspectors, or, despairing of further advancement in 
their own science have launched out into the pursuit of Meteoro- 
logy and other subjects in which they might cam distinction 
I have it from men in the Educational Department who had been 
Originally chosen for their scientific knowledge, that, when once 
established in a position, they find their time so taken up with 
teaching subjects other than their own science, that they have to 
abandon entirely the hope of doing any original work, and have not 
even timo to keep up their knowledge of what is being done at 
home and abroad in advancement of their particular science The 
consequence is, that they fall behind, and cannot keep their 
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cosctcMoxs CONCLUSIONS 

437 The influence of sc'ence upon the development of agn 
cultural knowledge has been very marked within the last half 
century. Inasmuch as chemistry is the branch of science most nearly 
related to agriculture, its study becomes of particular importance 
when the improvement of agriculture is concerned The need of 
having an agncnltural chem st in India has been recognised able 
by the Government of India and by individuals of weight m that 
country There is scope for the useful employment of an 
agricultural chemist in carrying out scientific investigation npon 
agricultural problems of the day , m planning and regulating 
agricultural enquirv and experiments and in examining and record 
mg the 'esults , in maintaining the continuity of experimental work, 
in acting a 3 a * referee " or “ scientific adviser ” to Government on all 
chemico-agncnltoral matters, m directing the teaching of agneul 
toral chemistrv, and in a- ding the spread of sgnen'taral education 
bj a ss sting in the issue of agricultural text books 

A beginning should now be made by the appointment of an 
agricultural chemia 1 to carry out the above duties He should be 
a man with special acquaintance of the science and practice 
of agricultural chemistry, and should pcs*ess a good general 
knowledge of practical agriculture The appoiotment of such 
a man should be regarded as experimental, and, accordingly, 
it would be sufficient to hare only one man at first, who, 
while acting as ‘ scientific adviser” to Government, would, never* 
ttiele*“, be equally available for all the Provinces of India He 
most be given time and opportunities for making himself ac- 
quainted with the conditions of Indian Agriculture, aDd the first 
appointment should not be for less than teveu 3 ears His func- 
tions should be primarily tho*e of an investigator and adviser, 
and not tho^e of a teacher He should be provided with a well 
equipped laboratory, and with an assistant chemist who shall be 
resident at the laboratory, do the necessiry analytical work, and 
also teach Agricultural Chemistry. The most satisfactory plan 
woold be to utilise the existing laboratories at Debra and at 
Poona, each for six months in tb’ year It is not advisable that the 
* scientific ndmer," or the a*s stant chemist, be allowed to engage 
in private work for individuals 
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Further, it is very desirable that men o! mark in other sciences 
such as Botany, Entomology, Engineering, etc , should be attached 
to the Agricultural Department for purposes of enquiry and 
experiment 

RECOMMENDATIONS. eecovmenda 

TIOflS 

438 That an Agricultural Chemist be appointed for India, to 
net a9 adviser to Government in cberaico agricult oral matters, to 
carry out investigation, and to direct Expenmental Enquiry 

That an Assistant Chemist be appointed, to act under the above 
officer, and to teach Agiicultural Chemistry. 

That to tl e Agricultural Department should be attached other 
scientific officers, such as a Botanist, an Entomol gi«t, and an 
‘ Agncjltural Engineer, for the purposes of Agricultural Enquiry. 
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CHAPTER XVIII, 

EXPERIMENTAL TAR1I8 

Tbo eannes th»t 439. It may be paid that wherever the work o£ agricultural 
Slmwt 9 improvement has been taken in hand, the establishment of an 
e/wiSwU) Experimental Farm has almost invariably been a part of the 
iwM scheme. There are \ery good reasons, too, why this should be the 

case Upon the carrying out of the ordinary operations of the 
farm at the most favonroble moment depends the success of hus* 
bandry, and it has been found, over and over again, that this is 
hampered by the concurrent existence of work of an experimental 
nature, involving special care and expenditure of time When a 
farmer's pocket is concerned it is hard to expect bun to leave that 
upon which his living depeuds, and to attend to voluntary and 
unreraaDerjtive labour. When a wide stretch baa to be 6own at 
a favourable turn of the weatLer it is troublesome to have to delay 
to plan out an area, to measure out plot*, to mark out paths, or 
to weigh out seed or manure , similarly, at harvest-time, when so 
much depends upon getting m a crop well, it seems to involve 
tedious delay in cutting and gathering plot by plot, m stacking 
and storing * • “ring, weigh- 
ing, recordu ’ ■ . small areas , 

so it comes i , ig or harvest 

operations, the experimental area ib too often left to the last, and 
that which requires the most care is neglected, becaase there is not 
the time to give attention to it The outcome of this baB been 
that, even in England, the ordinary farmer will du little more than 
leave, perhaps, a bit oE his field unmanured while the rest of it 13 
manured, or he will pat some particular dressing on one spot 
while the remainder is treated differently, and at harvest time be 
will merely judge by the eye what tbe result has been Hut he 
will seldom go to tbe trouble of harvesting separately any definite 
■stki iTi wriw ta Vevra. yffwxsaky nWi vta yrtA'nvt, hai. hftav. <za 
pared with another Accordingly, the information thus gained 13 
known to the individual only, and even this is o£ an indefinite 
and unrecorded nature. Experimental enquiry has thus been left 
to those whose opportunities or means have permitted their sacrific- 
ing a certain amount of time and money, or else to agricultural 
bodies or Government Departments Even where private indivi 
duals of means have undertaken experiments, there has been felt 
the need of guidance and supervision, of accuracy and skill such 
as is not generally met with in the ordinary staff of a farm, n^d 
it is now fairly admitted that, unless an experiment can be sepa 
rated from the ordinary farm work, and have a man of special 
ability set over it, and made ri. sponsible for watching it and for 
accurately carrying it out, it is almost vain to expect tangible 
results This has led to the confinement of experiment mainly to 
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special places, such as Experimental Farms, or to the conduct of 
experiments under the guidance of men of scientific repute This 
has been tbe case not in England alone, but in Trance, Germany, 

Italy, and other countries, so also m India Indeed, tho circum- 
stances that have led to this result tell with more force in India 
than elsewhere, owing to the extremo subdivision of tho land and 
the absence of a cultivating landowning class Experiment has to 
bo carried on, therefore, as something apart from tho ordinary 
work of a farm , it mnsfc not be hampered by the latter, and has 
to be judged apart from the financial expenditure incurred. 

In the present chapter I intend to review the past working of 
Experimental Farms, and to indicate in what ways improvement in 
the system may be effected 

440 That mistakes, and many mistakes, I might say, have j££,rt»wul 
been made, admits of no doubt, but that more mistakes have not *■»"» 10 to* 1 ** 
been made, and that a far greater expenditure of money has not been 
incurred, appears to me to be still more a matter of wonder when 
it is considered what has been the agency at work m the past 
With no scientific guidance, with no one skilled in agricultural 
cxperimen*al work, and with nothing but the direction of men 
having experience of English practical farming only, or of Civil- 
ians who have not even had this, I am only surprised that so much 
has been accomplished. Generally, let me 6ay that, after what I 
had heard before coming out to India, and what I beard in India 
itself, I found Experimental Farms to be very much superior to 
what I had been led to believe I should find them It has been 
my lot to inspect experiments in England with which many of 
those m India would compare very favourably. There have been, 
without doubt, a few men in India who have possessed a scientific 
spirit, and who have been actuated by a desire to work out agricul- 
tural improvement The failing has been that the agency has been 
imperfect, and the continuity uncertain Either the practical 
knowledge or else the scientific skill has been wanting , at all events, 

I do not know a case in which both have been combined m the one 
individual, or where there have been two individuals at work, one 
skilled in tbe one, the other in the other direction. In experimental 
1,1 . h the practical 

ndian Civilian, 

. ■ • scientific skill 

tmental Farms 
• t mencal results 

rather than of tangible conclusions, an indiscriminate mixture 
of good with bad towards the sorting out of which little or no real 
help has been given It is not enough to state merely what has 
been done, and what results have been obtained, but the results 
require to be criticised, digested, and presented to the public in a 
form which can be understood at a glance People pot dimrtly 
interested will not and should not be expected to wade through oil 
the details of an experiment, to hear of this or that failuu, but 
they do want to get at the gist of tbe whole, and to have it j z **■ 
sented to them in an assimilable form. The o^nclvtf on J I ave 

U 
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formed 03 to Experimental Farms ig, that there hag been a lot ol 
good work done, but it is so btmed among what 13 not good a3 to be 
almost undisfcinguisbable therefrom A “sorting process" is what 
is required m order to make the results really useful "But that 
Experimental Farms have been useless and extravagant institutions 
I am very far from admitting, or that the men who have directed 
them have been incapable men generally, I would not for a moment 
allow TVhere failure has followed it has been mainly because the 
conditions for success were not present The faults are those which 
could be remedied by the employment of scientific and practical 
skill, and by having a continuous instead of a shifting agency 

441 It cannot with justice be said, I think, that, on the whole, 
meotai Farms the expenditure upon Experimental Farms has been large Here 
and there instances may be pointed out where excess of zeal has 
prompted excessive expense but the same might, with far more 
justice be stud ol other experiments ol Go rent men k besides Expert 
mental Farms When, in April 1884 an enqu ry was ordered into 
the conduct of agricultural experiments on Model Farms, the 
replies received did not indicate that there had been any serious 
waste of money, although «t was allowed that if economy were 
called for it would be necessary to distinguish between what was 
purely of an experimental kind and what was rather of the natare 
of demonstration also that whereas the latter might reasonably bo 
expected to pay expenses, the former must of necessity call for 
direct expenditure 

Di»tinetion 442 My plan will now be firstly to indicate the general lines 

rim !' ' ana 01 ® 1 upon which Experimental Farms should be conducted, and, 
F«mur lnM!BW secondly, to illustrate the various points by reference to existing 
Experimental Farms m India 

I wish at the outset to clearly distinguish between Farms 
which exist for the purpose of demonstration and those which 
aro intended for pure experiment The former are intended to 
show to cultivators the result of a practice found by experiment to 
* L T »*• 
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nerativo character To make such a Farm a “paying'" one is out of 
the question, though the experience gamed from it may be highly 
remunerative m its subsequent application elsewhere I intend to 
treat later on of Demonstration Farms, but to speak now of purely 
Experimental Taras 

Whor» Eip er i 443 The Need of Experimental Stations or Fame —That such 

^»*Mrie3T D * am needed I have already sufficiently shown I bavo enumerated 
tho reasons which prevent private individuals from carrpPff ont 
experiments, and I havo m a previous chapter [see Chap XVI, para- 
graph 400), mentioned several subjects wh ch, for wont of putting 
them to the test, still await decision I maj, therefore take the 
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general need as granted It is, however, a different question where 
such Farms ore needed This has to be settled for each Province 
and for each district separately To establish an Experimental 
Farm in a district, simply because, m the abstract, it is a good plan 
to have a place for trying experiments, is not a sufficient reason 
The decision must be partly based upon considerations as to whether 
there ore the means to support a Farm, ind whether there he a 
suitable staff, hut the mam oue should be whether there is any 
thing definite to learn, any particular question to solve, and whether 
this has any relation to the agriculture of the country around 
Unless these questions can be answered m the affirmative, the need 
for an Experimental Farm has not been made out A primd facie 
case must be established for the existence of such a Farm m any 
particular locality. 


444 The Supervision required — Unless there be competent Th« ninety 
supervision there should be no Experimental Farm This supCt'-' ' ap9 " laIon 
vision should consist of, firstly, a Director, who may be the Director 
of the Provincial Department of Land^Itecords and Agriculture, 
or his Assistant Director where one exists , secondly a resident 
Farm Superintendent or Manager who shall see to the actual cul* 
tivation and to the carrying out of the details, thirdly, a scientific 
officer who shall be available for the purpose of advising and of 


assisting in the examination of the results obtained and also of 
_ i 1 „ *v _ i j v ont an y e bemical analv- 


should not be established 


re be the above, and, of 
an Experimental Farm 


The Bengal Agricultural Department has attempted to carry 
on experiments by Ass stants employed id the Department These 
Assistants from time to time leave their office employments in order 
to visit the Experimental Station for the purpose of seeing how the 
work is going on I found however, in one case, that the Farm 
had only been visited once m the courae of the year Such occa- 
sional supervision is of little practical value, especially when, as in 
tho instance under notice, the resident manager was a man of very 
ordinary calibre, and had other estates to look after and other duties 
to nerform "When however, as in the case of the Cawnpore Farm, 
ana those at Nagpur and at Bhadgaon, the resident manager is a 
man of ability, an occasional visit from a responsible Director is all 
that may be wanted, but I am very decided upon the advantage of 
regular inspection and control by individuals directly responsible 


445. Situation of an Experimental Farm —An Experimental Tk#«$taiUon el 
Farm ought to be so situated as to be readily accessible to those lF,nn * 
who nro likely to visit it Thus, it should not be too far distant 
from an important centre, and yet it should be amid agricultural 
surroundings If these desiderata be fulfilled the Farm may be 

and also be 
or who may 
>f importance 

In this respect with tho exception of Bhadgaon and, possibly, Seeb- 
perc, existing Farms in India are well placed Bhadgaon i», however, 
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too far away from a railway station, besides being a difficult 
plate to get to, owing to rivers that have to be forded, Saidapet 1 = 
too near the town of Madras, S eebpo re also is perhaps loo near 
Calcutta aod too much surrounded with dwellings, besides not 
being m a sufficiently agricultural district 

Th« Ha4 of ton 440 gen} suilalle for an Experimental Farm — Where the 

object is not merely to ha\e a Farm for the conduct of scientific 
enquiry, but to do that which shall be for the benefit of the sur- 
rounding agriculture, the land chosen should be composed of sell 
which is fairly typical of that of the country around, so that the 
results may be applicable to as large an area of similar land as 
possible If there be two or more mam types of soil in a Province, 
this will constitute a reason for having more than one Farm id it, 
provided the requisite supervision be available But to take up 
on the one hand, laud which is naturally so rich as to call for no 
improvement or, on the other hand, land so poor or so sandy that no 
one would think of farming it if he could help it, is to render 
experiment profitless from the outset The Saidapet Farm at 
Madras is, by the very nature of its soil, quite unsuited to be an 
Experimental Farm of benefit to the Presidency in general It 
has a poor, hungry, sandy soil, and the land is little better than 3 
great sandhill, in no way typical of any large extent of land 
throughout the Presidency About other Farms 1 bare do 
adverse remarks to make iu this respect 

When a site, howerer, is to be chosen for purely scientific in- 
vestigation, closer discrimination than is supplied by local con 
siderations is required Thus, if an experiment on the power of a 
certain manure be devised, the soil must be one that is neither too 
rich nor too poor It must not be so rich that the influence of 
manures on it will not be marked, nor so j>oor that on this account it 
is not ordinarily cultumhle nor intrinsically irorth improving In 
brief, it must be a sod that responds fairly to the action of manure 

Tbe aii, of »ii 447. St se of an Experimental Farm — When an Agricultural 

stperitDeoui Department or other agricultural body contemplates taking up an 
area of land for purposes of enquiry and experiment, the question 
as to the most suitable size of the area calls for careful considera- 
tion This must be decided upon with regard to the exact pur 
poses which the area is to serve, and the nature of the experimental 
work to be earned out If experiment only 19 to be undertaken, 
and lo be confined to such work as the growing of new crops and 
new varieties, or the effect of different manures on crops quite 
a limited area will do A Farm of 20 to SO acres would be 
quite sufficient in such cases, and even a smaller one might do 
Similarly, for more strictly scientific investigation there would 
be no ne«d to take up more than, say, 10 acres In the 
experiments at oburn, which I have under my cue on behalf 
of the Boyal Agricultural tsociety of England, the mam 
experimental field 1 a '7j acres 10 extent Generally speaking, 1 
would say that, for purely experimental work in crop growing or 
id manuring, 25 acres is a good size fora Form, and it would be 
better to confine the area to tins, and 10 limit the expenditure 
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similarly, rather than to tale up a large farm with all the accom- 
paniments of farm buildings, cattle, implements, etc In short, 1 
would not idvocate taking up more land than was actually re 
quued for the contemplated experiments and for their probable 
extension The larger an area is, the greater are the chances of 
variation in the soil, and these variations are likely to tell most 
injuriously when comparative experimental trials aie being made, 
or when BCientiho investigation is concerned 

The objection mged against Bnch small FarmB is that they 
could not pay for the necessary superintendence, whilst larger 
ones might, and at the same time give the Superintendent enough 
to do In such cases it would not be difficult to add to the purely 
experimental area a Demonstration Farm, or a seed growing Farm 
(see later in this paragraph) It may, however, happen that ex- 
perimental work will be of a different and more extensive nature, 
6uchas the breeding of cattle dairy farming silage-making,or the 
raltivation of crops on a practical scale, according to different ex- 
isting or newly introduced systems In such cases an area of 25 
acres would be manifestly insufficient, and the Farm would require 
1 mldtngs, cattle, pasturaga perhaps, and it should also be able to 
supply the necessary ciops for the maintenance of the etock , 
whilst, when comparatne crop growing systems are tried, the 
difficulties attaching to iho use of small plots may be sufficient to 
prevent their practical adaptation to the purposes of the enquirj 
The farm, though really an Experimental Farm in design, becomes 
then one tho greater part of which is cultivated iu the ordinary 
way, and a portion of it only is kept as a purely experimental 
area An extent of 100 acres, or oven more, may thus be 
requisite, but I do not advocate more being takon up than is 
really necessarj, and I do not favour the establishment of such 
large Farms as that at Bhadgaon (Bombay), whuh covers 1,200 
acres A great deal of time and labour must necessarily be 
involved in doing the ordmaiy farm work apart from what the 
experimental area speciallj requires, and the risk attending the 
gathering in of a crop at the proper time is too much, and the 
expenditure incurred too great, to prevent economical conditions 
from entering It would be better not to hamper the Super- 
intendent with more ordinary farm work than he can 6ee to 
without neglecting to give due care to the experiments, and it 
would ho wise to set apart a certain sum j early for the purpose 
of experimental enquiry, and to consider it as an expense, rather 
than to expect a harm Superintendent to make his farm pay by 
virtaeofthe superior cultivation of a large area exceeding the 
extra cost involved in conducting experiments over a portion of it 
The farm at Woburn, which, by the Duke of Bedford’s liberality, 
has been placed at the disposal of the Rojal Agricultural 
Society of England, is 130 acres in extent, and of this about 
one half is utilised for experimental crop-growing and for 
feeding expen meets, the re«t being in pasture, or else need for 
growing ordinary farm crops The experiments, however, in 
every case occupy tie first place, and everything else has to be 
subordinated to them Feeding experiments on cattle and sheep 
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arc conducted eveiy winter season exhaustive enquiries on 
ensilage have been made, and yet ample room has been found on 
the area of 130 acres for all pui poses of experiment I have, 
therefore, eveiy reason for urging that farms for similar purposes 
in India should not be tampered by the occupancy of a large 
area, and also for saying that 100 acies or a little more will be 
found ample foi oil practical requirements 

It may sometimes be thought desnable, in addition to a purely 
expei im on tal area, to have a * demonstration farm ” or "model 
farm” attached, wheie may be shown, on a practical farming 
scale, the results of what has been found successful upon the 
Experimental Farm In that case the area to be taken up may 
well extend to, say, 50 acies Or, with the hxperirnontal Faun 
it may be desirable to include a seed growing farm, whereon 
seed f<r distubutiou to cultivators may be raised This has 
been done at Cawnpoie, the experimental area coveung 42 acres, 
and the seed growing pait another 12 acres, besides which an 
additional 50 acres is u«ed as a fruit and vegetable garden The 
combination of two such objects is, I think, veiy desirable for 
Agricultural Departments to carry out, but I would like the two 
to be, as at Cawnpore, quite distinct It is impossible to state 
what area could bo usefully employed, but, speaking broadly, 
60 apies should be about suffeient in most cases at beginning, 
leaving it to ba extended should occasion arise 

4.48 Size of an Experimental Field —The size of a field 
should depend much upon the suitability of the situation and the 
nature of trie soil Thus if 10 acies of land were required, it 
would be better to have two level areas of five acres each, than to 
have a consecutive stretch of 10 acres on hud of uneven 
choractei Similarly, if the 6oil varied gieatly in character, or 
if on the same area were parts typical of two different classes of 
soil, two blocks in different parts would afford more information 
than a single one 

449 Conditions relating to an Experimental Field — -The ex- 
perimental field itself must be us level and uniform m character 
as possible, one pait must not be on high ground, another on low 
ground otherwise water may lodge on the lower level, oi the sur- 
face soil from the npper may be washed down to the lower level , 
the soil must not be deep m one place and shallow in another, but 
fairly uniform throughout , similarly, the soil must be of the 
Same quality, as neatly as con be judged, all over the area , trial 
diggings should bo taken over the field, in order to see that 
there are not great nppareat divergencies in these respects , the 
plots themselves should be removed from the influence of trees, 
hed^o, or shades, which may affect them unequally or adversely 
Tho previous history 
If possible, in order 
It 
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whether the field bo uniform or not. If wide discrepancies appear, 
then it is quite sufficient evidence that some part or else tho whole 
of the field is unsuitable for experimental purposes. I am quite 
certain that many of the seemingly contradictory and peculiar 
results obtained at Experimental Farms arise from neglect of a 
precaution of this kind and that time, labour, and expense might 
be saved in the end by the sacrifice of one year at the commence- 
ment, in order to ensure that the area chosen be a suitable one in 
the matter of being equal in crop-producing power. 

450. Flan of Experiment. — A suitable site, an uniform field, and Kao of 
efficient supervision being provided, the plan of experiment may eipe mec * 
next be drawn up It is greatly from want of having a definite 

plan and a definite object m view that experimental work m India 
has failed In the majority of cases (and 1 would mention the 
Dumraou and Seebporo Farms as examples, though the same might 
be said more or less truly of the others also) the leading idea, 
when an area has been found available, has been to cover it with 
as many experiments as it will hold, regardless of the possible 
developments that may take place after the experiment has once been 
started. This position, I know, has, to a great measure, been 
forced upon those who are in charge of such Farms, and they have 
been expected to evolve as many results as possible in the shortest 
time, and the abundanco of experiments m progress has been the 
criterion of activity rather than tho intrinsic worth and accurate 
carrying out of those that have been undertaken. There is a 
common impression that au experiment can bo earned out upon 
the first subject which suggests itself, and that the more varied tho 
forms be in which it is presented, and the more numerous the 
plots which composo it, the more valuable and exhaustive tho 
enquiry must be. This may be, and generally is, an entire 
mistake . 

451. The first Jl -. ’ . L ~ L ‘ have ^JSioMof 

a definite object i ■ , . * ■ 1 that tipfrimenal 

they may best coad . . ‘ . . 

Now, experimental enquiry may be of two kinds. 

Firstly, it may be more specialty scientific in character, such ns 
the finding out of fresh scientific truths or the testing of scientific 
theories. These experiments can only bo carried out under the 
immediate supervision and care of a man of scientific attainments, 
such as the “scientific adviser” spoken of la the last chapter. The 
arrangement of them and the entire control most ba left absolutely 
to him, and they cannot bo made distinctly popular, or be always 
set out in such a way as to clearly demonstrate to everyone tho 
lino of enquiry pursued. Briefly, they need such explanation for 
their right understanding as only a specialist can give. Tho area 
occupied by investigations of this kind will, however, be but 
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a limited one, and they may frequently be even of a laboratory charac- 
ter Of this nature are, for example experiments on the nutrition 
of plants, the assimilation of different soil constituents or of atmos 
pbenc gases by plants, the exhaustion produced by continuous 
cropping, or the c* 1 ’ J ' atrng salts 

These find their distinctly 

scientific expenm fohn Laires 

and Dr Gilbert and to a lesser extent m those at Woburn 
Pr*cb«i Secondly, experiment may be of a more practical hind, such as 

<x?«Tizn*nt, the testing of tne valne of different processes already in use, the 
economical effect of various mannrial ingredients upon particular 
crops, the collection of information regarding the outturn of crops, 
the growth of new crops and new varieties , the tnal of new imple- 
ments For these considerably larger area3 will be required than 
for the more scientific investigations 

Sxpmmmu 452 "Whichever be the hind of experiment, m each alike a 
SSrto^opaa definite plan must be set forth For the existence of this, in scientific 
Mtaii e ° a investigation, the expert himself may be trusted and it may not be 
pnrt^c* possible, as noted previously, to indicate this to the comprehension 
of everyone But in the practical experiments the object and the 
plan should both be set out clearly and unmistakably I may be 
allowed here to give a few hints illustrating them by what I noticed 
at Experimental Farms m Tndia The first requirement is, that 
every experiment shoald have a distinctly practical bearing , mother 
words, it should consist of the trial of something which, should 
success in the expen mental stage attend it, will be capable of 
practical application to the farming of the country, and effect an 
improvement m it There must be eome prints fact* 1 ground for 
believing that what is tned by the experimenter may be earned 
out by the cultivating ramat Thus, a manure might he tried 
which the raiyal is not able to get, either because it is beyond his 
power to purchase, or because it is not obtainable in sufficient 
quantity, an implement might be experimented upon, which would 
always be beyond the raiyaCt purchasing power, a crop might be 
grown which would be of no use to him, or which his prejudice 
would prevent him from touching In all such cases the experi- 
ment could do but a limited good, and often no good at all Yet 
this kind of experiment has been earned out again and again on 
Government Farms, and the fact accounts, m no small measure, for a 
crood deal of the odium which Experimental Farms have incurred 
in the past 

ai»aom At the Cawnpore Farm I found that the best result in wheat- 

ihooia growing, and also in potato-culture, had been derived from the use 
eomooD olf of wo ol waste But, oq enquiring where it could be obtained, I 
heard that it came from a manufactory near by, and that the Farm 
took the whole of the waste There are but few such factories in 
India, and the amount of wool waste produced is insignificant 
What good can it do the raiyat, therefore, to know that, in order to 
get the best crop, he must use what is not .even an obtainable 
article? In another experiment I found that munate (chlonde) of 
ammonia w»3 used, a material far bejond the power of the ratyal 
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to get, whatever might bo the benefit to he derived from it; besides 
this, the muriate is one of the dearest forms in which ammonia can 
he purchased. Also, I saw plots on which the refuse water from 
indigo manufacture, called » eet water ( see paragraph 348) was used. 

But it is only here and there that sect water can he procured. 

Again, for an experiment to have been properly conducted, the plot 
for comparison with the one treated with sect water should have 
had supplied to it a corresponding volume of ordinary water in 
order to make the trial a fair one, hut I could not gather that this 
h*l been done. The manures to be tried on Experimental Farms 
should be those which are within the power of the rcxyal to obtain, 
and which are m general use throughout the country, or else those 
of which there is some likelihood that use will be made in the 
future. Expensive chemical manures imported from England can 
at present have no place in the raiyat’* farming system, and, there- 
fore, they should not be Included in practical experiments I found 
l ii n --- - t*. — . L - os ting perhaps 200/., 

Madras Reports speak 

. ■ . ■ . .rm which cost some 

. ■ ’ . ‘ beyond the reach of EimmIw ^ 

cultivators, and it should be only under very special circumstances, ,ou 

such as the preferment of a request from Government that they 
should be tned, which should induce their purchase for any Experi- 
mental Farm It may bo desirable, perhaps, to know whether a 
threshing machine would pay to use in the event of wheat bemg 
sold id bulk or of its being required clean, or else when comm" off 
large Estates But these are exceptional cases, and ahoulu not 
form a part of the ordinary duties of an Experimental Farm, the ror ‘ 
primary object at which is to attempt what may improve the 
• ■ ’■ . 1 ** 11 n >na Farm I saw arrowroot being 

■ veil, there was the objection that 

■ ■ 4 It may be said, of course, that 

though a crop or even an implement may not be immediately avail- 
able, a use for it may be found later on , such a case is that of the 
potato, a crop first despised, but now largely grown. But, though 
information may sometimes be gained which may be useful after- 
wards, I would urge that, in the mam, the principle I have enun- 
ciated should be kept in view. 

453. Experiments should be as simple as possible , they should 
be self-evident, and ought only to need the minimum of explana- b» 


arc taken up in its demonstration There should be clear and 
definite issues involved, and one onlj rather than a number. Each 
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HMtantath* 454. When manorial experiments are tried, it is is not enough 
principle eboeid to mark out a number of plots upon which the same crop 
0 aimed st 1S grown and to apply the manures indiscriminately, without relation 
to one another, the soil or the crop Something more ought to be 
sought for than to know that this particular manure is better than 
that one , the principles of manuring ought to be aimed at, and the 
endeavour should be made to find out why it is, or what it is in one 
that makes it superior to another. The principle being involved, 
the application of it to other materials embodying that principle, 
or to altogether new ones, may constitute a further, and possibiy 


the principles in accordance with which they and others like them 
comparisons may pro ve useful Comparisons should be made upon some clear 

on i Oral ££?». basis, thus, farmyard manure, green manuring, and night-soil hare 
* a certain affinity, in that they all arc what one may term “ organic 
manures”, but bones and nitrate of soda have no affinity, nor yet 
has lime to either of the others It may be well to try whether phos- 
phatic manures or soluble nitrogenous salts ore required for a crop, 
and then bones might be tried against nitrate of soda, but hones 
would oe hardly sufficient m themselves to test the question, and 
other forms of phosphatic manures should be tried as well. A 
further question may arise, viz , in what form vs phosphoric acid 
best applied, or in what form should nitrogen be used i Each of 
these calls for an experiment by itself, which, when solved, may be 
turned to the elucidation of the original enquiry 
AD»re»ooco 455 The setting-out of the plan of an experiment, therefore, is 
unTinVrVard? not such a simple matter, and needs more knowledge and expen- 
rundared nsoiese enc0 than the amateur agriculturist is able to command Nor 
must it be forgotten that when an area is once covered byn 
mammal experiment it is most certainly spoiled for future experi- 
ments for some little time to come, inasmuch as the manures are 
■not dissipated at once, but their effect will, as a rule, be seen on 
subsequent crops as well I have constantly found this principle 
ignored, and experiments have been started afresh on ground which 
has been variously manured during the progress of a previous trial 
The essence of a comparative experiment is, that all tbo plots 
should start fair and level. Yet 1 find that at the Nagpur harm 
a complete mammal senes was conducted for several years m suc- 
cession with manures thoroughly divergent in character, such as 
saltpetre, bone-dust, cattle-dung, green-manunng, etc , and then 
tho senes was exactly reversed, and manures were put on where 
others, quite different m nature, had been previously applied, the 
land meantime having had no opportunity of resuming its equality 
of producing power. Satisfactory results in such a case could not 
be expected 

prtrioM 456 At the Poo 03 Farm an expenment was being tried with 

initmcst iq (millet), but over one-half of the area sagar-canehad been tho 


Manurxal Experiments. 


347 


crop, and over the other half, gram (a pulse). Such previous un- relation to «oii 
even treatment of the laud is quite enough to interfere with the be considered 
success of an experiment. Manures should bo chosen with refer- 
ence to the soil and the crops, and, in drawing conclusions, it 
should be borne m mind what the conditions are. Thus, a soil 
rich in v°ge table matter would not be the one on which organic 


must not be laid down without reference to the particular condi- 
tions that prevail at any one spot. 


457. I am in favour of having what I saw at the Experimental 
Parras at Cawuporo and at Nagpur, vis., a continuous series of manorial teriea 
manunal experiments on some one or more staple crops, such as" n on “ Cf0p 
wheat, cotton, sugar-cane, etc., the same crop being grown and the 
same manures being put on year after vear. It may be said that 
this would not ocour in practice, as a rule, but it is the way m 
which tho best information is brought out as to the requirements 
of the particular crop, and also as to the effect of the different 
manures used; the varying influence of seasons is eliminated, and 


\ • way 

. . _ . Agri- 

cultural Association. Mr. Ozanne had, at the beginning, laid out 
the line of experiment, intendin'* the Association to try it upon 
tho general rotation adopted in the district, but, the crops having 
been once sown and tho manuring put on, both were continued 
year after year afresh, just becauso the ‘ Director sahtb '* had 
Btarted it in this way. On coming there again, some years later, 
Mr. Ozanne found the appearance of the field just as he had left 
it. 


458. Occasionally, feeding experiments have been undertaken. F«dine 
For example, at Saidapct Farm (Madras) I saw a pen of four ' Ip ' rlmraU * 
Bhecp being fed on earth-nut cake with other foods, and four 
without any cake. Again, at Poona it ha9 been attempted to 
gaugo tho relative milk-yielding qualities of cows of different 
breeds by taking single specimens of caetu To anyone wlie has 
had experience of experiments with cattle or sheep it will bo 
readily apparent that to attempt to draw conclusions from four 
eheep or from a single cow is almost worse than useless, in fact it 
may often be totally misleading. The " personal equation " with 
farm animals is 60 great that, unless a sufficient number be experi- 
mented on, no proper conclusions can be drawn. Animals forming 
a part of an experiment must bo of the same breed, the same age, 
and the same up bringing, as nearly as possible In the Woburn 
sheep experiments the number of *h«*p forming each pen is from 
20 to 30, and I should not like to take a smaller number hen 
cowa ore concerned, there come in further considerations as to the 
date of calving, the time of year, and other fluctuating circum- 
stance* which render absolute experiments with milking-cows a-Yery 
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difficult and intricate matter In the Rofchamsted experiments on 
the value of 6ilage as against loots for milking-cows, Sir John Lawes 
and Dr Gilbert nere not satisfied with less than SO cows in each 
set Of course these last experiments we> e for absolote accuracy, and 
I would not 8a) that useFul general mfoimation could not be ob 
tamed with a consideiably smallei nurnbei of animals, yet it is 
quite hopeless to attempt it with half a-dozen sheep, or with two 
or three cows. 

niustrat od8 oi 459. I am strongly in favour, therefore, of having practical 
eX p 0rmients in i n ^j Ia 0 f as staple a nature as possible, and involv- 
ing only clear issues rhere are many experiments which are of 
tl is nature, and a plot cultivated or manured in one way placed 
side by side with another cultivated or manured differently may 
affoid more information than any elaborate series offering several 
and often confused issues The greatest good will, I believe, re- 
sult from exhibiting side by side Borne native practice and another 
oy which it is piope^ed to leplaco it Of this kind are the follon- 
ing deep ploughing versus shallow ploughing , thin seeding ver - 
sits thick seeding, diffeient depths of putting in the seed , differ- 
ent times of planting , different modes of cultivation , irrigation 
by means of heavy or light waterings, green-manuring with vari- 
ous kinds of ci ops, and so on 

N«tif«iDd Similarly, in the ea«e of trials of implements It is not 

imminent* enough t » exhibit a new implement and to show what it can do by 

"a*bj*»ld« ced >teelf It needs to be put side bj side with a native one, and, 
indeed, the cultivator, before he is persuaded of its \alue, must work 
the two himself side by side on his own holding, otherwise he will 
go away from the Experimental Farm or the Agricultural Show 
and content himself with merely $3ying what a good implement 
the new one is, but without the least intention of leplacmghis own 
by it 

Th«Bdy*Bi«?» 460 One great advantage of hiving all experimental work 
under the general survey of a “ scientific adviser ” is that, by 
aiHerent p»ria this meaus the same experiment may be coucnrrently tried over 
diffeient p*rts of India In this way general truths may be 
obtained for the whole country instead of for one particular 
6p t only A uniform result would be of far more lasting and 
wide reaching benefit than more numerous ones which might be 
the outcome of the peculiar circumstances of special districts I 
would much rather see a joint conclusion of this kind arrived at ns 
the result of experimental work on Farms than the many and 
often conflicting conclusions which aie now drawn 

tu * t» of 461. A few words may be raid in regard to the plots themeelves 
and their arrangement in an experiment Tirst, as to tbeir size 
s ' In this respect I have not much fault to find with what I saw in 

India Ab a general rule, 1 might put it that the maximum size 
of a plot 6bould be one acre, the minimum size one-tenth of no acre. 
For merel) trj mg new crops or new varieties of orops, consider- 
ably imaller plots might be used, but where there is anything of a 
etnctly comparative natare to bo tested, I do not tbmk that it is 
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tb rcughlr »*tr*fa Ism IMal* l™* tT?«n one »*«!h <>(•*» *-*?•* I 

nm wr I awnre ll at tmi'-h I»» tw**n s»i 1 »* |i th« ( nwinf'* of 
quiiff s*n»I1 f 1 l* f »»d rf *' p t rnltcrc u a* *gain«t f eld trial*, 

Int " { t culture ** fr^rj , -r* fir n A re mrn’anf an I *,<* ill watching 
than ffH pint#, an! *m*11 pi 1» »rr lul 1 ' 1 to t-»Tr trot** »xtt»rno*i« 
■ndaen’ertat diilrtlaref* lh*n lir^rr r-’r* Tb' , mu , lipV»tionTi«f»*f*M- 
<f the crop o c * small y I ti it I ho A /“r#-agc n^r* »1*t tlio * 

imiltip’icat o i rxcr and ntcr «■ f trcrr she 1 1 *rrrr a- 1 lh * m»v 
Iccomca l ig one wh'ti talrn n tfic */-rr On a small pi t, 1 
contend, the crop *• tot a fainrlr* of tb<* srrrage tkI J frr*V>ng 
the skI^M oTa pi t tl «|11 nlwai s s'an 1 higher t! an rVtrl rw, hating 
a wiler area from which to draw nounihmcnt , on th** r*| )f r 
hand, mjerr to a sing!* f’ant cith»r Irimtetnr vrrmm p***l 
or 1 v d ae»«e will aPort lie prodop** cf a arn all whrrr»« on 

a good-sireJ one tl »* will !-» mmaieml I well rcmrml-cr being 
tahenovrran Pipcnmental Station in I i gland which wa* con* 
dtictc Ilya Strong a 1 create of lh<* rvatem c! small | l-*ta Noticing 
a laxnmut deep gTrrn spot on a patch of wheal winch wn mraet 
to rxl jljit t he cHrclof withbolling nitrogen from it I »nquintj 
1 ow tin* green ipol a me, and 1 trat toll t! at lb* horse us«! in 
tic ploughs g ha 1, unluckilr, c!n*<*n tin* pvticiUr sjmt fer 
halting a moment and letting Km a Inghlr nitrogenous manure 
fall upon the plot. Th" p'ot trat only one thousandth of an anc 
in extent, and it H not lilely that the h*rfc would hare stopped 
similarly one thousand tune* while ploughing the entire acre, 
nor would a hare or rail it, i*rhaps, nibble off from an aerejuat 
one thousand tinifi as much as it ha) done from a email | Lt 
Derides this although email t lot* and " pot cult ire •’ ran aerie 
useful purpose* in careful hands, Ido not consider the result* 
to l>c more than indieahont of whit u lilely to occur on the large 
scale, and, until confirmed hi Geld expenme la under the nMuril 
conditions which | resent thcmseUca in practical ngnculture, thc> 
do not carry conviction with them It is not j ossihlc m '* pot 
culture M to imitate the natural conditions, n dr the influences of 
tf mperjture, ntmosj here, water, and soil which are at work in tho 
open Geld 

462 The system of having du plica to plots in nn experiment PspittsUoaii 
is a very wife one By tlu< mein# an anomalous resale may Jiff* ** * 
often be checked, and a satisfactory one bo conGrmed beyond 
doubt The prevision of duplicate aswnrni red plots is even more 
important, for, by 1 aving these, one in one part of tlio experi- 
mental area, and one in another part, it is at once established 
wl ether the two unmanured plots substantially agree , in other 
words, whether the field is of even producing capacity, and in tt is 
res pee 1 , suitable for experiment A great deal of trouble, and 
also money, could, I am sure, be saved in experimental work and 
far more satisfactory and conclus vc, though less comprehensive, 
results be arrived at, wero this system of duplicate plots, more 
especially of unmanured or '* standard of reference M plots, more 
extensively used 
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fortx&ioBot 463 Next, it is a wise provision not to take up, at theoufeet 
experimeafs tbe toholt of the space allotted to an experiment. As the tnal 
proceeds fresh issues to ay present themselves which maj render 
it desirable to add other plots to the senes, or one part of the 
area ma) not be as uniform as another, and repetition of a part 
of tbe scheme may be desirable Space for extension of the ex 
penmeot in tbe future should, accordingly, be reserved 

c?«p«tarat»i 464 Further, it is a good plan to have the experimental plots 
plot* carefully marked out by pegs, and divided by small paths from one 

another, while the area covered by one experiment should he 
separated by o broader interval from an adjoining one This pro 
Tides for the better supervision and observation of the crop, and, 
by adopting it, differences and inequalities can more easily be 
noticed 

* ntNttec at" 465 I might here set oat a simple plan of experiment which is 

o **j* en capable 0 f further extension if needed, but wnieh, even as it stands, 
is quite comprehensive enough to yield useful results if properly 
earned out 

Suppose tbe plots marked V to be those on which m existing 
natives ) stem of cultivation or ordiuary method of manuring is 
carried out, and tne plots marked P to be tbo«e on whicha pro- 
posed new sj stem is to be tried while tho<e marked O represent 
the on manured plots or tlanl plots which te 3 t the soil’s natural 
produce 


We might have the following arrangements of the area, accord* 
ing to the space at disposal, or tbe position of tho field — 

Plot* 1IS4(I 



0 Biin* MpertatMt or mura mirrt flol * Sp»c* far potilti « Mlrruloa of rrixrtaeot 

If Htt r* tfitcm or pm tat manarln* 

P Proposed »j*S an e* vtiyoteA saacrlsp 

In cither of these arrangements the carrying oat of experiment 
tn duplicate would ensure greater accuracy 

Mwtawstmna 4GG To give an instance of what I should consider a good cx- 
ih«Mpuo» on periment on the mammal treatment of a crop, I qnote tho following 




Upon examining the al etc ichcme it will l* i«n that each 
plot i«*et to answer feme dcfmte querti n, lli«« *— 

1. The duplicate unmannreJ plot* C an ! F cue the natural 
unmanured produce of the toil, thrytell whether tU two 
part* of the Cell are of equal fertility and hecre whether 
the area i? a suitable 01 e for experimenting on A1«o, 
they give the Ian* for telling to what extent ant of the 
mauuml application* hare been of benefit 

2. Tho plot* A and It tell whether nitrogen m ll o form of 
nitrate of sods, or of it* equiralen* in sulphate of am- 
monia, u the belter , a* the other manures comprising the 
mixture remain the same in each case, any difference 
would be traceable to one or other of the nitrogcn-con- 
tnimng manures 

5, The plots A and E, being alike in all respect* except m tho 

presence of potash salts in plot A, answer the que*- 
tion as to whether tbo addition or potash i* bene Gcial or 
not. 

4, The plot* Dand JJ, being alike in all respects except ra the 
prcsenco of common salt in plot D, enable one to tell 
whether it la advisable to add salt to tho manunal 
mixture. 

6. The plots A and D answer tbo question as to wrhetber tho 
dearer muriate of potash is better than the cheaper muriate 
of soda {common salt) 

The above c w — ~ — - - 1 a r ■— 3 » « . ■ 

with comparativ 
particular point, 

it was tried simu ■ 

parts of England, and on land where id each case tbo samo crop 
(wheat) had preceded tbo barley. Hence tho results acquired 
special importance, and the experiment was an eminently satis- 
factory one 

This concludes the consideration of the Plan of Experiment 
(commenced in paragraph 450), 
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467. Recording of details. — During tie progress of an experi- 
ment, details of whit takes place, either in the ordinary course of 
cultivation, oi else abnormally, should be recorded Thus, there 
should be notes made of the time at which the different field’opera- 
tions are earned out, the preparation of the land, the tune of 
manuring, of sowing, of watering, of ripening, and of harvest and 
threshing, also, special occurrences, such as those of heavy rata- 
fall, continued drought, frost, blight, failure of plant, injury to plot, 
or other unusual feature, should be recorded. These need not be 
made use of m a Report, else it may be overburdened with 
details, but they will cartamly be very useful when the results 
obtained ire compared, and will aid m explaining the anomalies 
which so frequently present themselves in an experiment It 
may, for instance, be established m this way that one part of an 
experimental plot is always of higher natural productive j ower 
than another, or that one part, by its situation or exposure, is 
more liable to damage of ciop than another, all such irregu- 
larities should be taken into account, and they can only be found 
out by continuous watching of the experiment during its progress 

In the generality of experiments which would be carried on 
at Faims in India it is desirable that, so far as is possible, a com- 
parative record of cost of cultivation should be preserved, and 
also that, where mammal experiments are tried, the cost of the 
different manures and their application should be noted and 
clearly indicated. It is well that each plot of an experiment 
should be distinctly labelled, the label bearing a concise descrip- 
tion, both in English and in the vernacular, of the treatment of 
the plot and the experiment of which it forms a part This 
should contain a statement of the cost of the manure, when any 
has been applied Tbp importance of being able to see at a 
ghnee what is intended to ho conveyed by an experiment is 
obvious In more distinctly scientific experiments the factor of 
cost does not enter, as the object is to test a theory or ascertain 
a truth, whatever the cost and trouble involved may be But m 
experiments that are to bear directly upon actuil practice the 
question of relative cost must not be excluded, and it becomes 
in the end the standard of appeal by which success is to bo 
gauged At the same time, the very circumstances of an Experi- 
mental Farm, the necessity of using hired labour, the extra cost 
f superintendence, the smallness of the r'"** ♦ k *‘ 4 “V 
penses involved in separate cul * \ 

pievent the statements of cos 
in character, and they do not represent actual co6ts 

468. Recording of results — The recording of results should bo, 
as far as posnble, upon one uniform plan. On looking over the 
Reports of i xpenmental Farms I find that m the statement of har- 
vest returns the results are sometimes given in terms of increase or 
decrease per plot, os compared wifcn the standard, or unmaoured, 
prodace sdmetimes in reference to difference per aero, and some- 
times in tferens of “ percentage of difference ” It would bo much 
better if an uniform system were maintained throughout. Wehn 
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the Hr put 1« «rnlln in Imclish, in'* rm*t eonrnlrnt 
tf fifcrmcc ti the •err, and the weight* shonll he talrn jn h-n*, 
rwU, qrs ftnJ II w or else in bushel*. There i* no need to over* 
1 union ■ Iteport by stating theprodnev ’*Tvr plot/’ What a par* 
titular riot produce* (a of no intercut* it »N d'prnli upon what the 
etreof the plot may happen to If t however, the Heport* he 
written in the vernacular, it is difficult to *»y which is the l*ii 
plan to alopt, whether the local land mea«jre anl l>ral weights, 
or whether ** stanKnl ** ones, should he taken. The different 
value* attached to the ttfla (land measure) and the «i*a/ 
(weight standard) In the vanou* Province* male the Inter* 
p relation of result* difficult. Tlie Imperial natnl of t>2| lb*. and 
the Knpliali acre wonld ttrolably be the heat underitood ** stand* 
ard." The moat natural plan at first sight would aeem to he to tire 
the local equivalent*, hut, seeing that the experiment* are Intended 
also for comparnon with other pail*, the best way would he to 
adopt, l»oth in the Kngltfth and the vernacular Report*, a double 
»r*tem of clarification, the one local, the other general, and to put 
them aide hy aide, With the neccanry explanatory remarks os to 
the term* used. 


In ever} case I think that incrciw or decrease »hou!d be stated 
in term* of “ increase orcr standard plot," or " increase over un- 
manured plot,** calculated upon (a) tne acre, (5) the local Itgha. 


In *omo Ilcpcrt* I have noticed that the attempt has been *,i < i« l tnt>)« u 
made to translate the result* obtained into a money figure. It may 7«ni iVs* 

be naturally argued that, since the money gam i* the final tegt, on 
expenment ought to a how what this is The same feeling has 
been expressed with regard to English experiment*, hut I may 
say that I have always upheld the *j tem winch I consider much 
better, r»r, to *tato the actual multi obtained, and to leave 
people to apply them to their individual and varying circumstances. 

This lias now, bo far as England is concerned, been recognised ns 
the Lest plan to follow, and I certainly advocate it for Experimental 


items of produce are, however, 

npon the particular conditions ■ ■ ■ . 

are made, and these conditions . . 

Thus, wliat may be profitable under one set of circumstances may • 
be converted into a loss under different surroundings, and so, while 
no one can dispute the actual weights obtained, the translation of 
them into money figures may involvo erroneous assumptions, or. 


telling prtee in the market or the price of it eontumedan the farm} 
** 1 11 market for a certain article 

■ ■ . ’em another, straw or green 

‘ * . , ■ bly profitable to sell, while, 

at a distance from a town they may nave only their eonmming 

23 
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values It is decidedly better, therefore, to state the results cf 

eavc each person 

■ date them into 

district. 


Eiamluat omnd 
$abl cat oaot 


Adva tape o> 
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‘ eel* tlfie 
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469. Examination and Publication of Results — Theabseneeof 
a careful and critical examination of the results obtained has been 
one of the worst features of experimental work in India, and it 
js largely owing to this fact that it is so difficult when taking up 
any Farm Report, to do what may he called “ make head or tail out 
of it ,J Something more is needed than merely to put down the 
results obtained, and to leave them In a tangled, unassorted, and 
often self contradictory form Each result should be studied by 
itself first, and then in the light of other results, and it should 
only be allowed to be put on record after it has stood the test of 
u 1 ' 7* * »htly said, that fail* 

d that there is often 
fully agree, and I 

think it is quite right that failures should be recorded, and the 
reasons, if known, should be set out But, when an experiment is 
thoroughly bad in design, or when it has been damaged during 
progress, or when results obtained are evidently unsatisfactory or 
contradictory, I cannot see the force of putting out the experiment 
in detail, and of trying to diaw conclusions from it, still less of 
burdening a Report with it, and of burying a good experiment 
amidst tho records of bad ones If desired, the a o may ho put m 
a separate section, but the main Report should, I think, consist 
purely of the record of those experiments which have passed a 
critical examination, and which constitute a distinct advance in 
agricultural knowledge Tho examination of the results, it is 
clear demands the employment of someone particularly quahfed 
for the wo ' * ntific 

adviser” > Id I 

consider, c orc 

obtained at any Experimental Farm they should be sent to the 
“ scientific adviser " for his perusal and examination, and tt should 
bo for him to say which experiments are good and satisfactory, and 


Provincial Governments to pnnt what they liked At the same 
time, however, as the Imperial Government Would, m all probabi 
Iity, isgno a record of experimental work for the whole of India, it 
js only reasonable to suppose that they would only take cognisance 
of what the “ scientific adviser ** deemed worthy of publication 
Tho issue of a general Report of this kind, not for one Province 
alone, but to combine the results of work in tho several Provinces, 
iVpulu bo very useful 

Ikniay be allowed to give from my own experience, an >nsla n ** 
of tiufc useful supervision winch such a “scientific adviser * com 
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rwrrV' in tbeeliminslion of 1 or imperfect remits from r red cn>** 

IMirn »»lrl to gn orcr the llcpert of cne of th** F.xp<*ri mental 
Farm* m India (the Farm being, I might ad I, certainly cn<»cf the 
T found drawn up at the c*il of the Jlcp’rl the result* oh* 

U nod for each exjvnmcnt carried out. This had horn dene in the 
form recimncndcd, nftcr gcncrat conference with Agricultural 
Hi rectors, hr the Heroine an! Agricultural Department in their 
Circular No. 141 i, 2*th December I3S5. In the column entitled 
“Comparative Record of Experiments” were given no 1cm linn 3k 
diffcrcntrciultn for lhl» one Farm. Aftcrgoingrartfully orcr there, 
and nftcrchminiting the cne* which I considered un«itu>fvinry, the 
numWof results tvn reduced to 11, and there 11 result* were all 
tint I should hare adriicd !>cing placed on record. It would 1* 
far hitler to hat C, an 1 far easier to follow, 11 pood result* that 
would heir criticism, tliaU 13 result*, many of which woulJ not 

470. DJitfntnelto* of Jiettllt . — Upon tho wide dissemination, ** 

ia a clear ml intelligible form, of the result* of experiment depends n " " 
much of their value and also popularity. There should not he too 
many Reports, and I should say that na annual one for each Harm 
or set of Farms is all tint i* needed. There is no call to haio a 
Heport for each season's crops. 

It is not possible to preserve complete uniformity in the re- 
turns, nor to lay down any precise plan for setting out the results. 

One experiment may require to he stated in one way, another in 
a different way. The most that can he done is to male these 
ns alike as circumstances will permit, and to have one si stem of 
units adopted in one column at least, of tho returns, so tlint they 
may be comparable at a glance, and not have to be calculated on 
to a common basis Thus, to give results in one case m weight 
per acre, in another in weight per local Itgha, at one time in 
rtaunJt of 80 lbs. ■ and in another in inavndt of 40 lbs. (as id 
Gujarit (Bombay)], or in maundt of 23 lbs. (ns in Coorg), is sure 
to cause confusion, and, therefore, the adoption in one column of 
a statement in terms of acres, and of tons cuts, qrs lbs , or else 
of bushels, is necessary. This should be done in the English 
Report. 

"But I think it is very desirable that the Reports, or at R ip nH« i a tb» 
least an abridged version of them, should bo published m the , * r “* cul,r • l, ° 
vernacular also, and be disseminated in this form. It is mainly by 
such means that the work done at Experimental Farms can be po- 


Tbis leads mo to observe that it would be a good plan to p,ri emt t him 
organise periodical visits to Experimental Farms, when, under tho *®*£Mrin>» |j Ui 
guidance of the Superintendent or Manager, visitors might be 
taken round to study the experiments, and any necessary explan a* 
tions might be given on the spot. 

23 i 
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The publication and dissemination of the results of experi- 
ments should be undertaken by Government, and not be a direct 
chaige upon the Farms. 


Th* neoea* ty 471 Need of Tima and Patience — If, m any agricultural 
wAwmS* work, time and patience are required, it is in that of experimental 
«*per mental enquiry. A result is really do fc a good one until ib has been re- 
peated, and sometimes often repeated, with the same result. It is 
only by repetition that errors can be avoided, and accidental cir- 
cumstances be eliminated. A difference of season may easily cause 
a difference of crop, or even of result, but by repeating the experi- 
ment the varying influence of season will be checked I regard 
it as far more useful to get one sound result, the outcome of 
trial in different years, and under varied conditions, than to get 
fifty or even a hundred results which subsequent experiment 
might disprove I sincerely trust that, if a fresh impetus be 
given to experimental work by its re-establishment nnder a system 
such as I have proposed. Provincial and Imperial Departments of 
Agriculture will recognise that time and patience must be given, 
and that they should be content to wait for solid results, rather 
than that they should press those in charge to give returns which, 
unsupported, have but little value. 


The floincUl 
t«"t l« no? to t 
»ppl cd to 


472 Ftnanctal Test not criterion of success — I have already 
drawn (see paragraph 442) a clear distinction between Farms for 
experimental and those for demonstration purposes, and m thefore- 
going paragraphs I have mentioned, in passing, several circum- 
stances which constitute differences between farms nnder ordinary 
cultivation and those devoted purely to experiment The financial 
result of the working of an Experimental Farm should not be taken 
as the criterion of its success As I pointed out, when different 
S 3 atem9 are put to a test, there may be many w hich prove unsuccess 
ful, and perhaps only one a success, or else all alike may be found 
to be ir f ■ * “ - - m J loney thrown 

away, i m this way, 

and it . j pense in tue 

future Hut there are other matters, special to an Experimental 
harm, which involve expenditure not ordinarily incurred 
Vi hen areas oro small, as experimental plots generally arc, and 
when these arc marked out and separated from one another by paths, 
etc , their cultivation is of necessity much more expensive, ana 
the ground is not so fully covered as if a whole stretch were 
cultivated alike. Tho application of manures, or of watering, ** 
more difficult, and involves more care and time, when harvest 
comes, crops have to be kept separate on the different plots, ana 
to be reaped, threshed, and weighed separately. The entire economy 
of labour on the large sca'e is lost thereby. But it is in th® 
matter of the employment of labour that a heavy burden rests opon 
Experimental Farms, and one which constitutes a great differcnco 
between the conditions of tho Inrm and those of the rxipal* 
small holding The ratpnt employs on his holding his own 
labour ami that of his family, rarely' using any hired labour , 
hut ou nn Experimental I arm oil m ust _^fa ft>*lnred labour/ 
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The publication and dissemination of the results of expen 
meats should be undertaken by Government, and not be a direct 
charge upon the Tanas 


The nee** »f 471 Heed of Time and Patience — If, m any agricultural 
'Vorh, time and patience are required, it is in that of experimental 
«P*r mf Did enquiry A result is really not a good one until it has been re- 

peated, and sometimes often repeated, with the same result It is 
only by repetition that errors can be avoided, and accidental cir- 
cumstances be eliminated A difference of season may easily causa 
a difference of crop, or even of result, but by repeating the expcn 
mcnt the varying influence of season will be checked I regard 
it as far more useful to get one sound result, the outcome of 
trial in different years, and under \aned conditions, than to get 
fifty or even a hundred resnlts which subsequent experiment 
might disprove I sincerely trust that, if a fresh impetus be 
given to experimental work by its re establishment under a system 
such as I have proposed, Provincial and Imperial Departments of 
Agriculture will recognise that time and patience must be given 
and that they should be content to wait for solid results, rather 
than that they 6boald press those in charge to give returns which, 
unsupported, have bnt little value 
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472 Financial Test not criterton of success —I have already 
drawn (see paragraph 442) a clear distinction between Farms for 
experimental and those for demonstration purposes, and in the fore- 
going paragraphs I have mentioned, in passing, several circum 
stances which constitute differences between farms under ordinary 
cultivation and those devoted purely to experiment The financial 
result of the working of an Experimental Farm should not be taken 
as the criterion of its success As I pointed out, when different 
sj stems are put to a lest, there may be many which prove unsu'wes 
fnl, and perhaps only one a success, or else all alike maybe found 
to be inferior to an existing practice This is not money thrown 
away though it is money spent, knowledge is gained in this war 
and it may be the means of saving much larger expense m l"* 
future Eut there are other matters special to an Expenmeiw 
Farm, which mvolvo expenditure not ordinarily incurred 
?Fiea areas' ary sens!!, as expert tnetr ifu l jnWs gymrnrWy ar-e 
when these arc marked out and separated from one another by paths 
etc , their cultivation is of necessity much more expensive, a™ 
the ground is not so fully covered as if a whole stretch were 
cultivated alike The application of manures, or of watering i* 
more difficult, and involves more care and time, when hardest 
V ii« * different plots * nii 

■ The entire ceoooiny 

• - Eut it 13 13 the 

1 burden rest* up 5 ® 


Experimental Farms and one which constitutes a great 
between the conditions of the Farm and those of the rafja 1 * 
small holding The raif/it employs on his holding h ,a °* B 
labour and that of lus family, rarely using any lined * 

I ut ou an Exjfrimcntal farm all mast Lo hired labour/ 
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nnl it i* often Tory ban! In protore thi*, tier i* Ibe hbmir alway* 
o! the l<**t, for * man doc* not wort tritli (lie I'll that attache* 

1 1 hi* own cultivation 

1 haieloolcl mintin' expenditure of ExpeilmenUI Farm* in 
India, an 1 althoiph there hate b*^o inaUncei, *»prciallr tn (lie 
n»c of baidipet (Madras), of cxc<*»*ive explore mcurrel, f nfinnt 
•sy that I think that, or. the while, umr»»oni!Jc nimi lave been 
fpcnl on these Farm* The Hhadgaon tnomlar) farm, com* 
prtMng 1,20J ncro«, c-wt over anil abort receipt*, n JSSS, ft* I'po 
only, and in ISSfl, lit 743on!y, exclusive of the superintendent'* 

Hilary of It* 3,000; lh« out of-pochct expenditure on the No. pur 
(C* ntrol Pfovinee*) Farm cf PO acre* wa«, in l^b^-SD, It* 3,7 tt 
These amount* d * rot read a* large onm wlirn compand null tho 
000/ to J00/. n jnr which tie Dul* of Bed f< »d gives for the 
support of tlie Woliurn t xpenmentat Form of tlio Itoyal Agricul- 
tural Societi of 1 nglmJ, ir the very mucb larger *tim (jrobably 
•U ut 3, OOP/ ) annually rxpcnledby Sir John Lawc* upon the 
world l norm Itothsmstei experiment* In th* United Staten of 
America there are fi-t Fxpcrimental Station*, all of whuh are sub- 
•udsed by the State, a ran of 3,000/ a)«ar hemp paid to each 

473 Snttaithfvrf present Frpenmntt — I baic no fault to find Tk»kt#r n » 
ns a rule, with the Lind of experiment* which h»ic been conducted 

on Experimental Farm*, nml I would not suggeit, therefore, any £^“ roU1 
duerptneo from, or great extcngion of, what ha* been (lio nim in 
the past, for the general aim appear* to me to have been pool. 

U I at I do find fault with h, the way of carrying the experiment* 
out ; that is, I blame tl o plan rather than the olject Kxjeri- 
ment* on the manuring of particular crop* may be perfectly good 
ones if the manures used nre such m ore readily procurable, but if 
the} are expensive chemical manures tbo object may be deprived 
of any practical outcome by tho plan being lad. *1110 compara- 
tive produce of a crop under different system* of cultivation, differ- 
ent methods and timos of sowing, different depths of ploughing, 
varying amounts of watering, etc , may form a fitting eubj.ct of 
enquiry , so, also, may the influence of the selection of seed and 
of change of seed, the out-turn of crops, the growing of new 
crops and new varieties of crops, the trial of new implements, etc 
The general line that experimental enquiry should take is to exhi- 
bit tjds by side a local practice or native system, be it of cultiva- 
tion or of mechanical device, and another practised elsewhere m 
India or introduced from abroad, and then to see which one is 
the most successful in its results. 

Then there are more extended but very necessary enquiries, 
such, for example, as that which Mr. Ozanne originate! at 
Bhadgaon, on the feasibility and cost of establishing " Tuel 
Be'erves, " and, again, tho more extensive ods of the breeding of 
cattle. 

474 Seed~grou>tng and Cattle-breeding at Farms — "But there J^j**^* 4 
is still another purpose which Experimental Farms, in the broad ** t “j re f* n4 , 
sense, can usefully fulfil, v%s , that of becoming centres for the Firm"™ 6 ° e 
growth and distribution of pure and selected seeds, and foi the 
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location of stud lulls, as well as, in some cases, for the breeding 
of cattle, and the distribution of bulls to the districts aronnd 
Objects of this Lind would have to be earned out on an area apart 
from the more specially experimental one, but they might veiy 
well, where opportunity serves, form adjuncts to an Experiment! 
Farm, and could be worked concurrently with the latter under the 
one supervision This is actually done, so far as seed growing is 
concerned, at the Cawnpore Tarm, whilst, at Bbadgaon, cattle- 
rearing is an important part of the work of the Farm Reference 
to these 1 as already been made in Chapter XIII, paragraph 310, 
and in Chapter XI , paragraph 257 At Cawnpore a separate 
area of 12 acres, attached to the Experimental Farm, is utilised 
for growing cereils for sale as seed, and another area of over 60 
acres is kept as a fruit and vegetable garden 

It is ceitaioly one of tbo most useful functions that a Govern- 
ment Farm can serve, to act as a seed-distributing centre, and 
where conditions are favourable, as a cattle-breeding farm also, 
and both these objects might often he carried on concurrently 
with the more special work of experiment 


IXmorttril on 
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475. Demonstration Farms —There are other Farms which, 
though not experimental in character, are so closely allied to Ex 
perimental Farms as to call most suitably for treatment here 
These aie the u Demonstration Farms," to which reference has 
already been made The pnrpose of these Farms would be to show, 
on a practical scale, the result of what has, by experimental trial 
on the smaller scale, proved to be beneficial By means of them 

new crop, or of 
brought home 

i i 0 n Experimental 

Farm alone, but along with it should go a Farm for demonstra- 
tion purposes In this respect there is a decided differed ce be- 
tween India and England Iu Englind the farmers are the de- 
monstrators, ana they are the distributing medium, but it is not 
so m India, and what is wanted is the connection between the 
Experimental I arm and the raiyal. This it is which a Demon- 
stration Farm can 6uppjy, and it should be the means of bringing 
to the very door of the cultivator practices and processes winch 
iu&ri .w-oreid fxpsmsatisteDf is< Ju» i&tter Ab.w iw jvxq l n 
this way the superior cultivation of one locality may be transfer* 
red to another where inferior cultivation prevails 


A Demonstration Farm should bo expected to pay itscxpcnse , *i 
inasmuch as it is intended to show what is the most profitaU® 
jractiee At the same time a certain allowance must bo made for 
the extra expense of hired labour, agamst which, on the ot! er 
band, must be put a fair subsistence amount for the raiyat and 
his family, who would otherwise be occupymg the land 

Joliraoti'r*. 47 G Private Farms —-In some cases it may be possible to W 

ion.ej.oo duce cultivating landowners to undertake experiments on their 
t*n\» u . own laud, or it may bo advisable, instead of having a separate 
Demoi stration Tarm, to have tho demonstration carried out upon 
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A feld in the actual occupancy pr A tenant, If llx* Jailer l< done, 
it mar l*c ncoc*«-iry to guarantee Ihe tenant npsin*t my poMiblc 
1 pm Arising from hi* having un tolaltn the Inal, ami to award him 
rtmpcnMlxn for an y loss of crop ret oiling from Inf haring done 
pi. 

Where a private indinduil tirderl»Vc* an experiment in (Inn 
wnv, or give* 1 in land for demrrstration purf-o*' - !', the portion 
devoted to thu object should lx* under ll e notice and control of 
the Director of Agriculture, or of the expert Militants acting 
under hint. 

Judging from the number of instances in which landowner* 
have nlm Iv gtren port of their lind for experimental purpose*, 
able in Bengal, the North West Province*, Ilnmbar, and Mb Iran, 
it it not lildv that there will be any difficulty in obtaining 
whatever land i« required 

In the North-West Province* there nre no le«s than six private 
farms used cither as Experimental or Demonstration Farms. One 
of the largest is at Meerut, and belongs to Kai Bahadur Dcbi 
Singh , another n^r Cawnpore consists of 105 acres, and ■* con- 
ducted by Mr. Each man ParshSd, Personal Assistant to the Director 
of the Agricultural Department, North-West Provinces. 

It has been urged with much weight that Court of Wards’ 

Estates could well be maJe Demonstration Forms, for exhibiting 
what is found successful at an Experimental Farm, and of thus 
bringing tho results to the cultivators’ doOrs. This, it seems to 
me, might very well be done. 

Another class of farm on which experiments, both with crops 
and with implements, might bo conducted, is comprised in the 
farms attached to Government Breeding Studs, such as those at 
Sahanmpur, Hapur (near Meerut), Hissar, and cl«ewhere, 

477. It now remains for me to briefly review the different indirUasi 
Experimental Farms which I visited I do not purpose to go r. , rn', l “ enUI 
exhaustively into a detailed account of the different experiments 
then in progress, still lees into the past history of the several 
Farms What I wish to do is to remark generally upon the 
more prominent points that struck me when I went to each 
Tarm 


478. NortA-TTeit Protinces . — Cawnpore Farm : 

The first that I will lake i» the Cairn m>re Farm, partly because after the 
Sa dapet Farm (now practically abolished) it is one of the car list Experimental 
Farms, and partly because it is the one which I visited most frequently, and 
followed most part enlarly Indeed I made it a point to natch here the 
different crops at all the various seasons of the year 
I/ike many of the other Farms, and in spite of the representations made 
by those who carry it on the Cawnpore Farm is stilt generally known as 
the “ model farm It has been pointed out that it neither aspires to be a 
“model, nor yet is it ft ‘ farm ‘ in the ordinary acceptation of the term 
It ism reality ad 'experimental station In tha true sense to which il 
added a certain area for the purpose of growing selected seed. As soeh I am 
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ready to say that I consider that the Cawnpore Farm fulfils well the pnrposo 
of its establishment. It is a well-conducted Experimental Station, in a con* 
vement position, and with a suitable soil , and though faults in detail msy 
ba found with it, the KeOeral conception and working of it are thoroughly 
good The Cawnpore Faun is, I thiol., more like what an Indian Eiperi* 
mental Station should be than any other I met with in the country, although 
its younger nval, Nagpur, hid* fair in some respect* to threaten it* leading 
position The good work done at the Cawnpore Farm is due, in great 
measure, to the succession of good men who have had the oversight or the 
aef.ua! charge of it From its inception in 1874 through the energy and 
interest shown by Sit John Strachey, it can claim to have had in the pa*t 
the help of such men as Sir Edward Bock, Mr J B Fuller, and Colonel 
Pitcher , while, at the time of my visit, under the charge of Mir Muhammad 



the superiority of the Farm's crops was most marked. 

One way in which the Farm shows that its design has suffered is, that it 


• | . . , 

The Farm was started in 1874, and comprises 43 acres of experimental 
farming, and C5 acres of frait and vegetable gardening Included in the Utter 
aro 12 acres put m cereals for the purposes of growing seed for distribution 
Attached to the Farm is also a workshop where ploughs, pumps, and other 
implements are made and sold, and where a collection of implements, both of 
Hatire and of European make, are exhibited. 

The main objects aimed at by the Form are — 

1. To try new methods of cultivation, and to compare them with indi- 
genous ones 

2 To ascertain the probable out turn of crops for each year. 

3 To try new crops and new varieties of crops. 

4 To ascertain the effect of manures upon particular crops, and to try 

the value of new manorial agents 

6 To test new implements 

6 To grow and distribute selected seed. 

7 To make and *ell improved implements 

The farm is rerj well placed, it is ready of access from Cawnpore, and J»t 
is id the midst of cultivation , the soil is very typical of a large area in thes# 
T> * a -1 kV 7 ■ * - -* t v » •-< — i-s 1 c • ,, » all tb»t could be 

- , *. ■ .• • ■ I i 1 i satisfied as to th* 

■■ s' *s 1 present, m April 

' . ■ ■ ‘ : • ■■ ,i ■ 1 ■■reft, and nothing 

' a ■ ■ ■ ■ «• .' - I ■ Od be inclined to 

■■■ ■ s. • ' :a is - 1 

TVithont going into details of the many experiments which I saw 'I 1 
progress, I will just Pass a comment here and there »e jt may suggest itself. 
In wl at ii termed the “Standard Sene* Manure Experiment” a colJ-aeafon 
(eaht) crop, vi* , wheat, and a WHOyseason ( Mart/’) crop, «*„ maue, 
are grown year after year, the same manure* being applied each time 
This experiment Las the great adrantage of being carried cot m duplicate, 
aud the plots, which arc 13 In number, aro of fair site, cir, 400 
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yards ra^h The tntnrm IrM are ©ow-dorg, cow-dang a»hre. sheep-dung, 
pood ret te {« pVt soil), saltpetre gjpsum, »nd beftMupsTfl-oe* 

phite The tnlr ft* that #em« out of p'»*« l« lb# bofe-eoperphosphale, 
the day of »KiSrd manntet being still distant, lot all lb# slier* ate 
sblainall# by the raxval There Ccgbl, breerer, to be two ’ no manure ~ 
plot* and ml one oilr, in order to che^k tnesiualilire In the land, and it 
would be well too, to give lb* arerng# of ihe depl»c*te plot* In sack case Tt# 
statement of molt* orcupie* no le»* than 17 diFermt columns In each srrareta 
table, * needles* and comp’ irate! war ef rulllrg ttem Tr* object should te 
to set out the multi » «nei*c1j and with u 1 ltl» extra statement u possille 
It U of no particular Interest lo know lb# weight or gr» n or »lelk on a ft of, or 
the percentage of grain to *ta k : It It enough to till* lb# mill* ef grain, stalk, 
etc, on lb* acre In tb# Webern (England) I spenrcenls lb* return tun* 
lbn» — 




reoDcrr rrn acnt. 

not 
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For r«M m I hare giren before, I do not «pp*or* of Biauraing, m ii done 
et Cawopore, m money t»Io« for the crop, but I would leero rich person to 
teke the figures obtained end apply them to bi* own case 

In e miscellaneous manure aerie* on wheal tnannrei aucb aa brioV-luln rofaae, 
ailt, compost, road scrapmc*, eabea of weed* end ommonium chloride ere tried 
one against the other, with the obiect, it l* raid, of determining the relue of 
refuse not ordinarily o*ed br Indian agriculturists So far as ammonium 
chloride goes it might be added, "nor likely to be naed by Indian agricul- 
turists, for tbia form of amraon &)» about the dearest of all, and as to the 
other materials, they would nerer be alike in any two districts, and the experi- 
ment can only bare a local ralae, if even that I do not consider this a good 
experiment 


nured plot here 

A aeries of green manuring experiments on wheat is des gned to show the 
value of indigo and bemj> as preparatory crops and when plongbed in as 
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The Iasi of ILe permanent Ferns of expenmen £s, the foregoing being all 
earned on year by year, is one upon the effect of ploughing for wheat with 
native ploughs and with ' improved ploughs to different depths This is a 
useful experiment but the plots being only 300 square yards seem tome 
rather small to accurately test cultivation operations of the kind I would 
prefer to sea jt done on a considerably larger scale, as the frequent turomgs 
end (readings on a small plot are 3 kelyto affect this result 

After these permanent experiments follow a number of others ol more or 
less temporary duralion, upon which I need not dwell long 

ir „ — ** a ~ "* 41 s indigenous system. 

The early and late 
e* of imported cotton 
the plots on which 

the variofies of cotton are grown aro somewhat too small to teat the question 
of out torn thoroughly 

With sugar-cane different methods of sowing including indigenous one" 
are compared , the yield of different varieties of cane, and the value of cane 
left for a second year, are tested 

Experiments upon indigo include trials of the use of gypsum as a manurci 
and the difference of early and fate sowings 

Manorial experiments npon wheat are made with cottonseed cake and 
mustard cake as against ordinary cow-dung and dung made by animals fed 
with cotton seed 

Then there are further mamma* trials with bainit and woollen refuse on 


Better than the last is an experiment on different varieties of wheat the 

« • s t - t w |„( e } „ 

• , ows very 

Varieties of b&tley have also been tried and a white huaUess variety ha3 
been very succes*fal 

Lastly, manorial experiments have been made with gypsum upon leguminous 
crops, and with poudrette Woollen refuse kaiait gypsnm nod castor cake 
upon potatoes (be latter maun re being as before, open to the objection attach 
mg to woollen refuse and kaicit, the experiments are satisfactory m most other 
respects. 

T” — ’■| r - 11 >•' u — «" **■« whole, A very 

■ • « e but, so far 

.. ■■ » • main pomU 

■ i ■ ■ ' ■ with an exist- 

ing practice 

In addition to the above, there hare been attempts from time to time to 
introduce new crops, such os Guinea grass (Pant cum jumertlorutn) for fodder, 
and the variety of Sorghum taccharalum known as torgho 

The general ont turn of crops has been estimated from plots grown on the 
Farm, in order to obeek the forecasts made for lb# Provinces But th i is not 
satisfactory, for so maeh depends upon whether the land has been watered and 
manured or not, at Cawnpore cattle manure is nsed and canal i rr gat ion is 
available The general oat-turn of wheat in 1888 89 was about 22 bushel* per 
acre ever the Farm 

Implements have been extensively tried at the Farm incfodirg different 
kind* of aogir mills, angir-ecaporat up machine*, ploughs and pump* Th**s 
hare been ref-rred to in Chapter XII, paragraph 250* The extensive *red 
distribution carried on las been vpofcen of in Chapter XIII, paragraph 3JO 
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Anclter niefnl purpose which lie Farm 1 a* tcrrel «•, in hatirg bvm the Imtfl* 

Inc rmttid of a number cf iffmlwi who tare eubwnu stilly gone cut In 
ether farm* 

The AnnUnl Director, In eumminff tip ft tW'it TVpert, r xpm»et fin belief 
that tl * F»m liftft ft ml, thouch pe*> fly *ln«r ard limited, infcrne# on the 
nitive acricoltore People often come to »ne ll anl the »>rri[f« of farm 
npprentlcce and labourer! are often borrowed Thu*, pop wa* eetil from here 
to the Central Province*, lo tr* h the making cf lie rorv r nH ergara l*mcl 
fvr »rd rJ . b Apprentice* al*o teat from ttter pVf* to leirn on the Firm 
The Farm Ilepott (l refer to tlat of jcoq-so j V»» » poo] *nd elea* 
description of Iho experiment* and their aim 1 w<n11 ^o nl cut that it* 
chitf fault i* the complication cf tbo remit* by lie giving if h many 
tolumti* In the tabular elatrmtnlt. Again, it would l>« well la adopt 
greater uniformity of nomenclature ; for initanee, in ifTeral c»ie*, Itficti 
and acre* are mentioned together, and in other caici and I'juare 

yard*. 

The danger, a* reprd* the future i« that owing to the largo number of 
montmaf experiment*, the land will l* ftfTroled »o cnertnly that it will tm 
a difficult matter to find apace for fresh experiments when needed, or, what 
!• vrorae, the reiulti of tho trial* will not h# accurate, owing to tho 
difference in theprevioa* treatment of the plot* compel rg them. I hardly 
think that rtananaf experiment! are the moat important cnet in India, 
for the difficulty t* to gel manure of any kind whatever I would rather 
nee more tpacs given te exnerimerta la method* of cultivation There 
ahould al*o he ft reserve of land kept om, treated ftnd cropp'd each year 
mneh alike, thli would aerve for the cateniionof experiraenta a< required 
I ahould aleo like lo aee considerably more duplicntion of experiment It 
i* not to important to get ft large number of mult* a* lo make auro that 
tho*e given are correct, aod thu can oalr be verified br repeating them, 
not only on the tamo «pot but on frtih land, and in » meccision of 
yeara. 

It aeem* to mo that the Farm might will he made u»e of aa ono at which 

atnd built could ho located for the breeding of good farm cattle Thero 

are great complaint* in the neighbourhood that the Brahman! bulla are 
getting (career and aearccr, and the Farm might in thu way supply tho 
deficiency 

479. Garden* at 5oJaronP«r and Lucinoto o«nt*»**t 

* Rthartopjr aixl 

Not altogether of the nature of Experimental Farm*, though In the r L '‘ eknow 
origin intended to be more or le»a *o, are tho gardens at Sabaranpur and 
Lucknow Formerly, experiment* were carried on at these, but little of 
thi* wort now remain* the gardens being worked on a eotnmerc al bus s 

and being really only nsed for the sate of plants and seeds, the supply of 

drags to Government stores, and for tho training of gardeners 

Some experiments have been tried on the acclimatisation of English 
varieties of wheat, on the growing of the date palm (Phoenix daelyl\fera) 
and other plants but now there is hardly any of this Work done, and 
thongh they form pleasant recreation grounds and do good in providing 
plant* and seeds for sale, the gardens oan hardly be classed as Experimental 
Farms, bnt only as Nnneries, which, tn India, take the place of those of 
tho florists and seedsmen of England 


480, Central Provtncet —Nagpur Farm 

This is one of the more recently formed Stations, it having heen started Naepar F»r* 
on its present plan in 1S83, although previously to this a large “ model i^T‘\ ,ral , 
farm,’ as it was called, of nearly 400 acres had existed The Present Farm T Boe ' , ’ 
it about SO acres in extent 67 acres being experimental and it u based 
npou tbe model of the Cawnpore Farm, this being accounted for by the 
transference of Mr J, B Fuller from the North-West to the Central 
Provinces abont that time The ont of pocket expenditure on the Farm m 
1888 5 9 was Es 3,741, and jn 1889 00, Rs 6,801, this latter including the 
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superintendent's pay, not be fora reckoned in. The Farm is well placed, 
being amid cultivation, and jet conveniently situated as regards the toirn 
of JVagpnr , the field ia level, the plods are of a fur sire, and the aoi/is 
typical of large tracts of better class land m the Provinces If X took any 
objection to it, it would be on the ground of the soil being rather too 
noh for an Experimental Station Tn trie case of India it i* better, however 
to have land which is representative of the district than to have soil more 
distinctly suited to scientific experiments. 

Th-« Farm generally, and the experimental plots, were evidently well and 
carefully cultivated, the whole was in good order, and a closo examination 
of the Reports leads me to conclude that the results are accurately and 
faithfully recoided 

The present Manager is Mr. Mahalnximvala, a careful and competant man, 
who takes much interest in the work of the Farm, 

This Farm and the Ciwnpnre Farm more nearly approach what an Expon* 
mental Station should be than any of the other Farms which I saw in India 

Cotton is the clii a f crop oF the Central Provinces, and so it is natural that 
experiments should be largely concerned with it 

The first series is a manorial one upon cotton Ordinary oittle-manuni* 
pondretto (nigbt-Suil), and bone-dust are tried There are sever il duplicate 
nmnnnured plots , but in the statement of results neither the quantity of 
manure (in 1888 89) noi its cost per acre are given On the other hand, 
details, such as the area of the field, the serial number of experiment, the 
number of hand-weed mgs, and the number of bullock-boemgs might well 
be omitted The plan of the experiment is good, and ([refer to the 1898-89 
Report) the results are consistent, and would show the soil to he suitable fof 
experiment 

The nett senes is termed " green-soiling on cotton,' ” hemp being the 
crop used as manure By “green-*oi)mg** is, however, pioperly meant that 
a crop is grown sad fed off on the laud, generally by sheep What was dona 
here was green-manuring, » e , the ploughing m of a green crop preparatory 
to putting »o the corn crop that preceded the cotton In this case, 
again, there are duplicate reference plots The remit* of this experiment 
are not conclusive, and their publication might with advantage have been 
deferred. 

Trials were mado with cotton seed prepared for eowing by steeping It ia 
sulphuric acid, to remove the wool, as against the native prsotioe of 
etroping it in cow-dung and water. The same was done in 1880 87, the 
results being then om-atisfactory, but in 1839 90 they seemed to give some 
evidence ©l benefit accruing from the aulphuno acid treatment. Further 
confirmation la clearly needed before more can be said. 

After tbis follows a manorial experiment upon til (Sesamum tndiovm). 
The experiment, however, hardly starts on a fair basis, for theso same 
plots, with the same man a res each year, had been previously used for a 
permanent sones with wheat. Consequently the plot* did not begin level, 
and the experiment u rather one npot ■ *' *' 

little, too, is known about the til crc 
it, that I should consider it better to ■■ ■ 

manure* bad already been used foi i ■ ■ ■ 

ajso be inelmcd to regard til as not ■ • ■ ■ ■ ■ 

anomalies are seen m tbe returns, ■ ■ ■ 


* ■•■■■ ■ alono It is possible 

■s’ - ■ tin the possibility of 

In another css* torg\o (Sornkum taccAaratam) was grown for tbe purpose 
©f mating sugar, but very little cryiUllisaU© sugar was obtained. 

Experiments on silage making with jitdr (SorgAttm euljare) aud Guinea 
gr»M (Panlcum jumenforitm) were rather moie successful, but the Jo.ses, 
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amounting lo SS per c»nl In on# c*m »b<1 43 per cent. In another, Mr^n 
tt • weight* of p«a lint! rot In and lb* # Uge laVen out are far tm U?h 
lYbrre adage U to b« made ererj year, I would certainly adroit# hr icV 
or twonry *ilo* In fttlrtran lo tboee taetelj dog in tb» aoil, wLich hare only 
earthen » ide* tod bottom. 

Tie out torn of crop* U gather**! from ethff plele on which ion# 12 
different crop* nr* grown. f>» moth depend*. boaerrr, on tb« noil nod 
the manuring given thnt Lb# remitter# but of I mited ml or. 

With cold fmeon (rail) crop* trull bar* boon mid* on (hn cfTxt of 
embanking lnnd in th# ea«o of wheal nod 1 weed. Th# remit* are rot 
e'coumprg but the nitre method had not been prop# rly itud led pmloui 
to lie ccrnraeoremeot of the trial 

Green manuring. «r crcen-noiling, nt It I# lna»rurat»lr oiled In tbn 
Itep rt, bM been earned oat With wb»t nnd lin*e*d nnl in another part 
different manure* J »nch a# bone-doit, gjTwnm, done, and hemp, baft been 
tried. In neither eaa* are the remit# proprny comparable. 

The moil eatwfeeterj aerie* baa been the permanent one on the manuring 
of wheat, thu cron baring been pawn year afier je»r, with the name tnanotc* 
each year, there being, all of term, loch ai might well be need for wheat 
The emtenco of tbia experiment In duplicate add* mneb toil* mine. IV hat 
i* wanting in the abatement !• the coit cf the manure*. Th* duplicate *xp«ri- 
ment* nRrr# r*ry fairly with one another, aereral dutinct liineaai* brneght 
out, and the intfneoco of acaton i« cheeked by the repetition year after year j 
altogether, the experiment i# arery good one. 

The aceraget are al*o giren for tbe pail Gr* ye*rt and the foltown g 
inleretting companion* with the Woburn (England) experiment! for 10 year* 
may be drawn: — 
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It before experimental work cm be fully satiefsotory. Resides this, tie «otI 
does not appear to me so xf ell suited as the Cawopore one to the purposes of 
experiment In general, the pin set forth is pood, and the details aro 
accurately carried out, but the results reunite a good deal of careful sifting 
before it can with any safety be stated tnst a definite conclusion i» warranted 

At the •*'"'“ **■■» 17 — • " *■ — — *' - - cord” of 

resalts ■ ■ ■ ■ Agricul- 
tural Con - • ’■ . ■ ■ i, I think, 

both usele ■ a ■ . . ■ ■ and over 

again to ■ , « ■ een quite 

diverse, an a lue consequence is, mat u acunciusiou no latilty from flay reason, 
it is brought in time after time, and may lead to other faulty conclusions 
being drawn, even where the immediate premises nre good. 

Bomb»y F*nr« 481, Bombay Farms — The Bombay Government owns two 
Experimental Fairns, one at Po6na f tbe other at Bbndgaon, near 
Puchora, in Khaodesb. But neither is experimental in the full 
efnse, the Poona Farm being: used mostly for educational purposes 
m connection with tbe agricultural branch of the Poona College 
ol Science, and the Bhndgnon Farm approaching more to a “Model 
l arm ” than any other m Indn, and being also devoted largely 
<o the breeding of cattle 

The Pawns are tbe outcome o! the movement in 1869 to 
establish “Cotton Farms ** m India At the time of the Ameri- 
can Civil War attention was turned to India as a main souico of 
the future cotton supply, and, accordingly, ° Cotton Tarros M were 
established throughout that country under the charge of men sent 
out from England, but who, as a rule, were reilly nothing b<*tter 
than gardeners. After the Civil War was over, the cotton trade 
returned to itB normal state, and the Farms then became Model 
and Experimental Tarrae, and weie transferred iu 1873 from the 
Cotton Commissioners to the Piovincial Governments, Iu a 
few cases the “ cotton faimeis" brought over were m tamed ob 
M anagers of the I arms, but m most cases they weir found 
unfitted tor the duties. 

BbtSfioo F»rw 482, The Bhadgaoa Earn 

cumpri'es 1,200 acres, of which only 05 acres ore experimental, and COO 
i 1 - ' 1 * 11 — 1 ~ - — “-j remainder being grarmg and 

.. as Re 000. not including the 

■ ■ it was Bs 3,743, inclading tbe 

■ ■ ■ nts tbe net cost to Government 

It is not an Experimental Station in the senso that Cnwopore aud Nagpur 
»re hot** really a. farm where improved cultivation is attempted, where cattle 
are bred and where, now and again, a few experiments are tried over a limited 
ore* 

regarding it aimply a' a Form, I may express my opinion that I think it 
m carried on very ably, and that it is doing genuine good work, although the 





r>n 


•o retail •* it ia. Tbe amount ajwrt t* mlly t-«ry ItiSi-r. ll>« alna'a-es 
|t t i lifet-lj to aflord in th# fclur# a* a trsHirp rmwl, when •ftWIlnril 
adoration U wore developed, will be Trvyc v *wjdT o\U'b»l. 1 «n iptl# raft 
that few «f these who complain of tb* fiprnditcrr InrtTrwl ran I are tc#u at 
the Farm, or have taken th* trool'# to are h<*w It i» a-ti«*llf w#ik»J, cr \ ow 
favoaTaVIy ^ wrrT*rr* with thtmlliTaliaii atcnnd. #f a’lcan Ofjr Hye 

mi theaxrellent herd of rsille. ot I ar# Wirt'!, a* t^rjr n*«l e-tta oty 

have done, tbe imp™* which il *• n«i»g to teak* ini IImIwV: of l>* 
dutilct. There are rrvpeeta, uodcuktecly, i* which tie Ipcafcsnvi 
be improved, but it i«, I am r<m£3rot, an instils ion of wbi«h the Itembsy 
GoTtrumtol and AgrmnUanl Department m«y wrj well U fraud. It f« *rr- 
rti*»BR to me ll*t tb# eipervei a* M*»ly inrl, for il In tv 

be retur tube red that tba product rf lb# diffmnt field# it *11 gathered 
arraraMj, and thri*hed and wtiglsd arparstrlv, many rreerJs bsv# 10 
W kept, and hired labour ba» 10 be emptoyvd. Jf lb# erupt eoull U 
all put V'gvtbrr, *nd thra>brd and aloted al cnee, tba Farm would b# all# to 
par its expenses quit* wall, bnt than it would b# a p ty to to** the informa- 
tion tbit can be obtained brre Feeros; tbi*. I do ool think that U.a Superin- 
tendent ought to bo needleaaly tied down ly cms (derations of toil. It 
would be much letter to derote annually to the I arm a certain eum which 
put experience has abown it to from re. and lo long as tba } arm ia con- 
ducted a* at p-r»eni, tbo Bombay Government may be an Bred that tbo 
money 1* not being aaat-taly eipen^ed. It )■ reehonei that about ID. 5,000 
a year are wanted, and I abould not call tbia out of tbe way, *c*mg that tba 
out-of pocVel expenditure on tbe Webern Farm of tbe Ilojal Agricultural 
Society of England amount* to nearly COO/ annually and t! • acreage it 
about tbe earn# a* at UbaJgson I einnot help noting tie tendency of 
Commiiaionera and Collector*, anl Uoder-Secretariea, who report on lb# 
Farm, to derote tbeir remark* principally to tbe Jlitatieul aide, and to sar 
but little a* to tbe tray in which th# Farm n influencing the agriculture, and 
more especially tb# cattle, of the neighbourhood 
I need not *ay more than I bar# given in Chapter XI (paragraph 233) 
about toe eattle breeding operation* at Bhadcson in order to abow that 
tbe lam M doing good, lie wsdine** of lb« people to buy tbe young 
atoek i# a proof that tbo operation* are apj reciated It i« to stock-’ reeding 
purpose* that tbe Dhadgaou l arm abould bo more particularly devoted and 
tt u ha* now bean recvgmacd by tbe Government Forty acre* of Iso 1 have 
1 een aet apart for field experiment*, but beyond this it if not intended to 
carry on nurcmnneratire trial*. Tbt* area has Tory properly, been aown all 
rra- • ,l ‘ l *s * - ' ’ • tiefv.ro beginning any regular 

■ ■ •••*■■ conducted have baen upon the 

■ 1 ■ ■ . i ■ erant kioda of wheat and batley, 

* ... - - ■■ • 1 in gra n and tbe growth of 

apeciai crops and trees, such as arrowroot, dici-divi {Caetalpmia eonarta, a 
material used in tanning), mangoes, and guavas, ■* also on the making of 
ailago and the tiia 1 of certain implement* More recently an experi- 
ment baa beed atarted on the cost of establishing a M fuel and fodder reserve.’ 
This I have referred to in Chapter VIII (paragraph 160) Silage has been 
made without difficulty, and since I left India tbe experiment has been tried 
to make a "alack silo” in tbo open, instead of digging a pit in tbe ground 
ilr. Ozanne, the Director of the Agricultural Department, la endeavouring 
to keep up the supply of pure ban l and ;ar» cotton (Bcrar long-stapled 
varieties) by growing them at tbo Farm, as also American varieties which 
have been acclimatised at Dharwar A certain amount of selected seed ot 
different kinds is yearly distributed from tbe Farm, and there are seven iron 
en*r -mills which are let out on hire in tbe district Goat* thrive well at tha 
Farm, and have now replaced tbe aheep with which it was intended to try 
improvements. The cattle are a pedigree herd of the Mysore breed, known 
as A Ail (art and Main cows are kept as ourse cows. A Government etatlion 
(Arab) is also located here, but is not much appreciated as yet 

A great fault of the Farm ia its isolation , it i* hard to get to and con- 
sequently cannot be easily visited Half-a-days journey has to be taken 
from tha nearest station, and several nvers have to be crossed ot forded 
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Tfce^Fara n cncecessarpj- large, and is fiat suited as an experitsec'al area. 
The distance from anv Urge town make* the sale cl the produce not so 
remunerative as it wonlt other wisa be. Is many wavs the cultivation is 
superior, and I noticed here an attempt made to prr«erre the ratt/e-macur*. 
A large quantity is made and kept in a pit. but it might be improved m 
qtulitf if better stored, tamed over occasionally, and then heaped together 
more closely, it was allowed to lie too loosely and to become too dry ; a 
large amount o! straw and stalks, which might quite well hare been ts*ed 
far litter, was left in a dry s*ate, and not mired np with the cattlexirojptngs 
and so allowed to decay, while the urine from the sheds was wni*ed to a 
considerable extent, and during the rainy eea*oa it mitig’ed with the rum 
r—— »*.. — -» m«.i » n^. in »n,. l.t. 


focus fir®. 



There is an edccatioc.il purpose that the Bhadgtoa Farm mLht usufolly 
fulfil. It would be a capital place at which to send into residence for a 
time the agricultural indents of the Poona College. Here they night see 
carried oat oa a practical scale what they had learned theoretically, and they 
might do the aetnnl farm work themselves at L'hadgaon. A p radical class 
of this kmd, following upon the instruction giro a st Poona, would be of 
great benefit. 

The BhaJgaon Farm might also be utilised as a place to which apprentices 
might cane and receive a practical training before going out to act as 
managers of estates, or to look after their own landed property. 

483. Tie Poona Fzrm t 

aa I hare said, is net an Earenneutal bet rather an Educational Farm. 
Different crops are grown, and their yield is estimated , a few cattle are 
kept, and an attempt has teen made to estimate the relative milking properties 
cf d fferent breeds, but on a scale far tio small to be o fan j use. 't hat 

ass. • • s ■ . - .1 ■ !■ 

s* ■ « \ a i i. ■< f. ■ . •» 

Is • ■ s *■■■■• i ' i - « : S B 

the College of S. iruce. 

Silage has been made here, but no liehfc is thrown on what the wt In 
been, or whether the ej«t«ni is remunerative Th* manure from the r»*tle 
ia ver r badlv scored, the urine is almost entirely wasted, and the manure heap 
m little m-’re than a dry robbi'h heap A great improvement in this 
respect might tie made, acre especially a: a {bee where students come far 
instruction. 

In on» case a compari'cu has been tried betwe.u Ehaudesh jujr (Sjty l»»» 
ca/yare) anl the local kind grown, bat, a. the previous crop was F*rtlj 
aogsrooe and part)/ gram (pntse,>, the plots did Dpt start under 1***1 
ccndi non*. 

As a place where the studeots of the College ran come and see different 
crops rruwn. and become familiar With them, aad with the oatlice* of firm 
epera ion* the Poona Fa-us has an educational valas , b it, inasmuch as the 
students do not work on it themseln., it would seem to me very <f« ntle 
that daring their course thev should he sent to the Bhadgnon Farm, where 
tkev eootd eee the work earned oat ca a prartieal sca'e It shaoM also be 
neotnued tfcit st Poona Jfr Otance has gut together a very complete collec- 
tion of native agricultural implement*. 

There used to fc* another Farm at Hyderabad, m Sind, but there i* no 
longer a Govern cent Farm, it ha ring been given np in 1SS9 The expert* 
meats Le-a were of bo value. 


Ssdai Fora. 4S4, At jVaJiaJ t iit Gujarat (Z?o«5tfy), 

ther. a a Farm of 12 acres, nsrrgurated in I S “S and kept Bp by th* 
Agricultural Association It is cads cil of in connection with the Ag«' 
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ctsUnnl C>**i attached to tho nigh School Tie Mil U l rich ltd garden 
loam, aod very deep 

Mammal experiment* form lie price p*l ^ wmk. These are tspon nfy i 


(millet), nlsc), and jmir fmlllet) j a’ so on eatermr* tenes upon 

tob»ce«, to which reference ha* been male In paragraph » G5 Different 


Turictif* of cotton, American and indigenous, u also ©T th* tutor-oil 
plant aro tried Hale buffaloes are c»ed In plough ng » pmctlee not 
|o<-allT adopted, bnt which It I* aoaght to introduce and Iron ploughs are 
aleo employed Thera li a museum attach*! to tba Farm, containing 
specimeni of cotton, cereals, etc., and m tha town aa a eeed atorc main- 
tained by tbe Allocution, where pare feed can bo fjot by coltiratora 
The Farm la pi ren rent free by Government, 10 loop aa it la aTailalla for 


tbe Agricultural dm; the yearly expenses, a mounting to Ka. 400 are 
more than cowed by tho oat turn. Tho Association hold a Cattle blow 
biennially at b a died 

485. In the Jfattve Slate of Baroda 

experimental work bid* fair to make a pood bepinninj- for not enlr de ef 
Ilia Qifehncai the Qaekwar take a great intereat in agriculture, bat ho h M 
»l»o secured tho services ©r Ur Middleton, formerly a diitingm,},^ 
sgncaHursl student at borne, aa Professor of Agncaltnro at tbe Uaroda 
College In co npany with Ur Oranoe and llr Middleton 1 went over 
the proposed Experiment*! Farm, and I need but aa y that I am iDro that 
what Ur. Middleton doc* he will de well, and bla preienee in India will bo 


distinct gam to agriculture in that country Aa tho experimental area 
d not been taken op when I *« there, it is cf no me for mo to refer 


fortber to it. except to aay that I look to much good result ng from it, at 
Sir Middleton is, perhaps, the first man who has coma out to India who 
bat combined a practical acquaintance of agticnUnro with good general know- 


ledge of agricultural science. 


“-'ntal Farm, as it wa* 
student of the Itojal 
data is sappoied to 
my visit I saw the 
e, whieb lad about a 
looked prettv enough, 
as a wonderful colleo- 
II parta of tbe world, 
i luo conditions of Indian 


and at great cost, loo, out wiui uuer uisiegaru to me conditions of Indian 
agriculture Here, for example, was a huge waggon from Germany, used in 
that country for bring ng brewers gTaina and beet root palp and distilleries 
and requiring perhaps, some six bones to draw it 1 Here, too, were bags 
iron seed drills, heavy iron ploughs mannre distributors *nd seed-barrowa 
■ " so had a 

aet of 


■ ' la sum, 

■ auee of 

agricultural lmprovemei t 

Fruit Farms 

In add tion to the Farms in tbe Bombay Presidency here mentioned 
there are frnit gardens at Ganesb Khiud near Poona, comprising 80 acres 
and devoted to the growing of mangoes and more especially to tbe pro* 
pagation and sale of grafted mango ttees This culture is also carried on 
to a more limited extent on a part of tbe Poona Farm A large quant ty of 
grais is ent green from off the Ganesb Khind plantations 


487. The plans fer future experimental work m Bombay com- Future t0 
prise the establishment of a Stock and Dairy Farm at Alegaon and 
tbe starting of new Experimental Farms of small extent in five or 
six different districts of the Presidency, notably the Southern 



Sautayet Fern. 


371 


TkavaUfe I %t#ll tb* Fartn kr<rfc 12 KctloW hew* »nd 18 N*Pot* trd 
Aden bulla, and they werw Trry pwd hide*! The boll* ara kept for *lud 
pn-jvwe*, and Iheiraemce* are ar a liable, ai a low fco, for l*ock belonging 
to eultir»toTS,bot t*«J are net much mad# n»e of. I bur* mentioned pre- 
viously tn experiment earned oat on »heep j four being fed on eirlh-nut 
cik# with other food, and fonr without the e»ke j bnt I pointed ml also bow 
inadequate the Bomber of animal iww* for the purpos# (**■# paragraph 45 >») 

There 5*, however, one pitot that tbo Fa d»pet Farm ba* done verr 
conudrrable -coed In kbowiug, rir., th*t cattle can be kept perfectly well 
on the ** box" sjetera, th*t i», with litter ondrr them, end that the manure 
obtained in tbu tray i* Ur more valuable tb»n lb»t got id the ordinary way 
During my Sladr** tour I came to on* Ot two farm* where calMe Were littered, 
nod manure kept in heara, well beaten down and covered with earth, and 1 think 
the 8a hlapet Farm hat cone a u«*ful work in demonstrating the edraoTage* 
of the system 1 am tare that it* adoption would he one of the be*t way* of 
benrfitUog Indian agriculture, K by making the manure aupply more 

Til cable, and allowing les* waste to take place. 

NoExpenmenUi Farm ba* worked harder than Saidapat *in trying tb 
introduce iron ploughs, and here end there {more especially where thert 
bat been a eoniiderable area to till, ao that time haa been a matter of 
importance) eorne few iron plough* are need by landed proprietors ; but 
they bare hardly roroe down to the small cultivators yet, though much 
ingenuity baa been expended on simplifying them, and on decreasing their 
co*u 

489. Madura firm 
I Tinted at Madura what wa* formerly the Experimental Farm of the 

Madnha Farmers* Club, but which ha* now been giren np, except ao far 
as the dairy pdrt of the Farm i* concerned. It comprises SO acre*, and 
was Started In 1893, wilder the care of h student from the Faldapet College. 
Experiments were earned ont with improved ploughs and water-lifts, with 
fodder.cropa and tobacco, and on the breeding of stock But it doe* not aj pear 
that any definite freah experience was gained, and in lereat wai noon loit in the 
Farm There l* boweTer, a ready sale for mttk in the town, and thi* part of 
the farming has been kept np and paya well , there ere some 14 cowa In mTk, 
very fair cattle, some of dbim Aden cows, the others country stock, and they 
are -fed with eirth-nut cake, fodder-cropa, etc. 1 ho aye rage daily .yield of milk 
per cow it 12 lbs 

490. In September 1838 an Agricultural Committee was ap~ J , p^ j ° f u “* dr 
pointed to enquire into the operations of the Madras Agricultural cJmStie* is» 
Department, and the Report of this Committee was presented to, 

and considered 'at, the Agricultural Conference at Simla, in 
October *1890 Ae regards Experimental Farms in Madras, the 

Dni.n.1 BMAnl fff .1 (1 «t I .on ta4.iL, I _ ,1^ 


onity Ol^n^igitjuuei-L'rops, uave uetu suowu, uul very nine more, 
and et $ $ 'Se have had bnt little practical result The Report ra- 
dicates jygt the chief reasons of Imfufe have been the absence of an 
drgamr, a Department, an insufficient staff, imperfect supervision, 
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enquiry, more is known as to the native practices and conditions 
The Committee also advise the inauguration of experiments under 
the control of trained agriculturists It is now proposed to have 
experiment and demonstration carried on at some five or six Farms, 
each not exceeding 80 acres in extent, in different parts of the 
Presidency Each is to be a combined .Agricultural School and 
Farm, or Farm School The Farms are to bo under the manage- 
ment of the head master of the school, who ia to be a graduate of 
Saidapet College, and acquainted with agricultural practice Jlean 
time the Saidapet College and Farm ore to bo retained as training 
grounds for future teachers 

I have already thoroughly endorsed tho recommendations of 
the Committee as to the necessity of abandoning the attempt to 
teach tho ratyal until more is known, through careful enquiry, of 
what bis practices really are, and the conditions under which he 

pursues them* I am not s -* - *■ 1,1 1 11 

of starting at once some G • • 
mental, partly educational - 

tho country If there be efficient and snfficient supervision for them 
the plan may be adopted with benefit, if kept to a limited scale, and 
if the sites be suitably chosen It is said that there are qualified 
graduates who havo passed out of Saidapet College, and that they 
could be utilised as Superintendents of the Farms Of their quali- 
fications for such posts I can hardly speak, but I cannot help 
nottng that the Government Order (No 515, Revenue 4th July 
1390), which, in paragraph 12, approves of the plan recommended 
by the Agricultural Committee, also says, in paragraph 1 1, “special 
“ instruction m agriculture, however, is almost non existent, owing to 

«<*i, » r l * * ?i i t 3 * 


tent superintendence Unless this be the case, Agricultural Educa 
tion would be better helped by Farms of a purely illustrative 
character. 

Nor can I agree with the recommendation to extend the Sni La- 
pet Farm ' ‘ ' ’ " n ‘ ° 1 

pet Farm, 
able place J 

ing ex ■ 

read oi 
an Exj 
do so, 

6Uitabl 
with i 

Agricultural Committcc’sRcport, to the effect that, even if the soil 
be poor, as described, it should bo possible to improve it and to 
show what the raiyal ' ' I arm 

cannot show this itl ** H 

must be remembered a* lD 

In Iir on which any ■ t iane) 
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one may pass through the other, and so be wasted ; on certain lands 
o£ good produchre power it may pay perfectly well to nee, say, 
t cwt., or even as much as 4 cwt , rer.acrc of nitrate of soda, 
costing from £0*. to iOt. on acre alone, whereas on another soil 
even 1 cwt. of nitrate of soda an ocre would bo thrown away. 
Again, a great deal depends upon what tbo crops may bo, and 
whit the market conditions arc. An English farmer would not 
grudge to spend large sums in manure if lie could get thereby, 
say, an early crop of potatoes; hut if they came a fortnight 
later, a loss instead of a gain might result, though the potatoes 
might in either case be equally good iu themselves So, too, with 

I ~ j“ ■ a * •' v. \ind, it will not pay to go 

I i ■- , 1 : ", • ■ favourable soil, situation, 

■ 1 ■ ■ ■ - Lind of barley can bo 

grown, a good return for outlay is ensured. I bavo laid it 
down as a condition of success in experiment that the soil must 
bo fairly responsive to manure and cultivation, and if one has to 
do with a bare sand or soil like that of S-ndapct, the improve* 

■ 1 r .* ■ *. " ’ ■ r ■ *il in a medium unworthy 

• ■ ■ ■ . • ■ to it. The lest to do 

, ' ■ . is, not to see how much 

can be sunk in it in hope of getting beneCt one day, but how 
Utile need be expended upon it. 1 maintain that the chief end of 
experiment is to 6ee how land that is fairly productive can he 
got to produce more, and not how land that is not fit for culti- 
vation Can be br night under the influence of methods and practices 
applied in England and elsewhere to the increasing of the crop- 
return. There may be circumstances where the restoration of 
deteriorated soil is called for, bnt I do not think that the 
credit of an Experimental Farm, whose object it is to introduce 
practices applicable to the increase of crop in cultivated and 
culturablo soils, should hang upon the results obtained upon 
what is little better than a sand-hill. 


491. Bengal Farms . — Experimental Farms in Bengal are three F»rm«. 
in number, and they are all of recent creation, for, previous to 

1884, there was no Director of the Agricultural Department of 
Bengal. The three Farms are Dumraon and Burdwan, both 
established in 1885, and Seebpore, started in 1887. I visited 
Dumraon and Seebpore, but not Burdwan , indeed, the position of 
the latter ib 60 unfavourable that it is contemplated to give it up 

492. Dumraon Farm „ 

Duoiraon Fait 

coma 16 acres, and is intended to be an Experimental Station in the stricter 
sense 

The Maharajah of Dumraon pays all the expenses, which. Including the 
overseer’s pay of Its. 600 snd rent, amount to a net coat of Ra 1 200 
annnalty An overseer was obtained from the Cairn; ora Farm, bnt he can 
only give partial attention to the Farm, having the charge ef other parts of 
the Damraon Raj, or Estate, as well Occasionally, one of tbe Assistants to 
the Director of the Agricultural Department visits the Farm, perhaps once 
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or twice * year, but it was evident to me, from the state of crops, that there 
was a lack of regular supervision 

The first experiment I noticed was one on the growth of sugar cana with 
different manures as well as by trying the Native against the Jlanntms plan 
of sowing Bnt the sugar-cane crop was growing on land that was too wet 

■ -J * r ' •* - ’ v 1 -* fenor As an experiment this one was 

■ • ■ >d had little relation one to the other, 

■ saltpetre, and a mixed manure termed 

nuunai immure m cuuueii% manures, they ought to be arranged with 
some regard to their constituent parts, so as to enable an experimenter to 
gain some information as to whether it be the nitrogenous, phosphatio or 
pota-usio properties, or else the presence of vegetable matter, that proves 
most effectual, this point solved more special experiments can he tried 
with materials containing the particular ingredients But here the slats 
of the crop rendered comparative results misleading Where the native 
and Mauritius system of planting were compared, the question was further 
complicated bv manorial issues as well, this seems to me very undesirable 
Single issues should be eet out «3 far as possible, and these only. There were 
no duplicate plots at all. 

The next senes was on the manuring of winter nee sown broadcast j 
15 plots (a far too large number) were taken up though iq no case with 
duplication o! experiment Shallow and deep ploughing for rice comprised 
two of the plots, a slight advantage being attributed to the Utter The 
manure* used were, as before, of a very varied kind, and allowed of no 
deductions being drawn except as concerned the actual material employed, 
but supplied no information as to tho most desirable elasa of manure whether 
vegetable, or phosphatio orealmn. Gre-n manuring, cow-dung lime, saltpetre, 
oil cake, and sweepings were tried Saltpetre, either alone or with lime, 
gave the best returns but, on going into figures its n«e is found not to have 
been financially successful This I can well understand and it eeeme to me 
to need little practical demonstration to show that a very readily soluble salt 
like saltpetre is thrown away upon a crop that grows frequently With an inch 
or so of water standing on the ground 

Another imn on the same lines, but with transplanted instead of 
broadcasted nee, followed 

The next was on wheat, with the same manures as were used for nee, 
Here, agaro, saltpetre gave the best returns, though the increase is stated to 
be year by year a declining one 

I cannot say that I considered the Dnmreon Farm a good Experimental 
flUti n The first mistake made with it was to take up the whole area, to 
divide it into squaree and to cram in as many plota sa would well go into the 
space The consequence is that there is no room for extension of experiment, 
or for re-testmg what has been done Then, as all the experiments are manorial 
one*, tho ground is practically done with, eo far as future experiments are 
concerned unless with a considerable break of crop-growing without manure 

Neit, t! *re J» no duplication of plota, aod more especially of onmauered 
plots ; notbicg Seems to bare been done to test the suitability or evenness 
of the laod for experimental purposes, and, indeed, the Report s ays “the 
" surface of a large portion of the Farm is uneven, and, onless it 1* properly 
" levelled, it ia idle to expect a uniform growth of crops As it is, these 
"may thrive sufficiently well in the hollows, and get stunted and humt up 
•* in the interrei log patches of high ground The unevenness of the 
•'ground also stands m tbe way of irrigation *' This to my mind, sore 
render* tho whole point as to the Faro being a good Experimental Station, 1st 
alone what 1 have said as to the absence of supervision and of design in the 
plan of experiment. 

e*t‘rew r,, “ 493. The SeeSpore Farm 

is erdy a little way out of Calcutta, and in eludes about 23 acres, of which 
18 acres are experimental The s ,il is rather heavy alluvial land wiih a good 
deal of clay It was formerly jungle laod ita depth is about 3 fret, and 
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then it grts more sandy »od luM. T^ie Farm la la charge of as overseer 
▼bo onginallj e*tne from Cawnnore The Seebpore Engineering College 
adjoin* toe Farm, nod a propo**! >» on fool to r*Ubh*h an agricultural branch 
at the College, and to rue the Farm ia connection with It 

At this Farm I mw the process of preparing bon hi for manure br crashing 
them in the native mill or rflenZ-i It’ll laid that With th# dhnU thrett 
men can brtsk op 2-1 tten \iO lba.) of rough, and 20 rrrri of fine, bone-meal 
la 6J hour*, and that the cost U 12 anna* a taaund (60 lbs), against 14 anna* 
when a modem bone mill la nsed. 

I alio aiw at work here a wrought iron plough, coitmg Bi 41, Introdnced 
hy Mr Sen and called the ‘‘Sesbpore ' plough. It worked well when 
properly need on land that wai fairly soft, and Inrrrted l he toil, going 3 to 
4 mehe* deep j but, lfleft to himself, the man working it would inant on 
diggingthe point of the share Into the ground jait as he would do with a 
native ploogh 

There was m a building on the Parm a good collection of implements of 
different kind* 

Sorgho (Sorghum tarcharatum) ia largely grown aa a fodder-crop, and 
yield* three catting* in the year, a very good ails for it being obtainable id 
the town to people who keep eowi 

The use of bones a* a manure Is extensively tried ; but, bo far, I eon]d 
not cither that the results were at all conclusive Bones cost in Calontta 
Bo. 2 to H« 2} per maund of 80 Bo. 

The experiments are upon nee, jnte, sugar, maize, barley, oats, wheat, and 
potatoes They are almost entirely manorial experiment*, but one is upon 
early and late ploughing for wheat, one upon the Mauritius system of enue- 
plantmg and one upon new varieties of sugsr-cane 

As at Dumraon, the greater part of the available area has been taken up, 
and plotted out, leaving but little space for extension of experiments , 
also, too much ground has been given to manorial, and too little to cultivation, 
expenmeme, while there is no do pi cation of the manorial or unmanured 
plots, nor anything to test the suitability of the land for experimental 
tnats. 

The cultivation is better than at Dumraon, and the fields seemed more 
suitable in regard to situation The Report, however, says that the results 
obtained at this Farm have, m many coaes, been abnormal, the nnmanured 
plots often yielding as much or more tbau the manured ones. In the absence 
’ ■ ' ■ ’ ' ' • 1 '’■» is due to the eoil or to 

■ ■ ■ oily was jungle land, it 

■ ter for any manures to 

■ lost some of its excess 

■ ■ ■ ■ at the Baidspet Farm 

• a ... • ■ what I set out earlier, 

■ ■ ■ ■ either too rich or too 

■ ■ 0 Farm One thing is 

■ t at the beginning were 

more care given to ascertaining beforehand whether a field was a suitable one 
for experimental purposes 

494 The Agricultural Dep rtment of Bengal has endeavoured 
to carry on experiments through a large number of ratyati and aa™*J»u 
zemndart In the account of tdese it is stated that, from the 
nature of the circumstances, it was not found possible to give 
Rccuiate quantitative results I have myself tried in vain to 
make out anything from the mass of confused, and often contra- 
dictory, results obtained, and I think that experimental work on 
6ucb a scale as here attempted, and in the crude way employed, 
can do but little real good. 
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495 Tbe foregoing- acconat embraces the Farm' trhrch I 
actcallr viriied when in India. Tbe renaming cues t fat «»<i, 
Int which I cnald not fee, were those in Burma ; tbe=e, I believe, 
are devoted mostly to tbe growing aid caring of tobacco. 7b* 
attempt has been made to grow wheat also, bat tbe people do cot 
take to it, as rice grows so much te**er. In Benir there used to 
be a small experimental 6eld, but it is dow given np, so also if 
one that formerly existed at A jmere. 

In tbe Punjab, in As'am, and in Cocrg, there hare cot feen 
any Experimental Farms. 
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49B. Experiment'd enquiry, conducted by means of special 
Experimental Farms, is a necessity in India for tbc development 
of agricultural improvemcn*. It may bo urged that tho Farms 
which have already been in existence for Borne number of years 
have not been pronounced successes, and have fallen fa* short 
of what they were intended to accomplish ; but, after visiting tlio 
Farms, and after reviewing tho work done at them, I can only 
express my satisfaction at finding them 60 much better than I had 
been led to believe, and my surprise is great that bo much has 
been accomplished with the imperfect and ever changing machinery 
employed The expense incurred for Experimental Farms, though 
perhaps rather large hero and there, has, m my opinion, been 
by no means oxccssive, and the Farms compare very favour- 
ably in this respect with similar institutions in England and other 
countries. 

What is chiefly needed now is, that thcro should be a better 
system of guidance m laying out tho plans of experimental work 
at Farms, better supervision, continuity of enquiry, critical 
examination of results, and publication and dissemination of useful 
conclusions m a clear and intelhgiblo form. 

In accomplishing this, the association of a "scientific adviser” 
with the work of Experimental Farms will be invaluable 

Farms, omitting tho c e direotly connected with educational 
institutions, should be of two distinct kinds, (1) Experimental 
Farms, and (2) Demonstration Farms. 

Tbe work o f Experimental Farms should he, mainly •— 

(o) To institute comparisons between methods of cultivation 
practised locally, and those in use elsewhere, which it 
tnay be considered desirable to introduce. 

(5) To test upon different crops* the effects of manures 
which are available, or which may probably be use- 
fully applied in the future 

(c) To introduce new crops and new varieties of crops. 
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[d) To institute trials of new implements side by aide with 
native or locally nsed ones. 

(<r) To improve the breeding of form stock. 

{/) To grow and distribute selected seed. 

(?) To be Depots for the locating of stud balls. 

Before any Experimental Farm is established, there should be 
a definite reason forits existence; there must be efficient supervision, 
a suitable situation and soil. A definite and well-devised plan of 
experiment should be drawn up, the outcome of the experiment 
having a distinct bearing upon the practice of the cultivating 
raiyot. There mast be critical examination of the results, duplica- 
tion and repetition of experiment, and, finally, publication and 
dissemination of the results, the issue of theso in the vernacular 
not being omitted. 

The success of Experimental Farms mast not be gauged by 
their financial result, and they must not be expected to pay tb^'r 
expenses j but a sum of mo n ?7 opgh,t to bo laid out a usually for 
their efficient car lying on. 

Demonstration Farms should be established for the purpose of 
showing on a practical scale, and of bringing to the door of the 
cultivators the results of what has been found on Experimental 
Farms to be an improved practice. Such Farms should be ex- 
pected to pay for their cultivation expenses. 

arcosnirsDA- RECOMMfNDATlOJfS^ 

497. That agricultural enquiry bo continued by means of 
„ E^wamfinfal Farms, 

That distribution of selected seed and location of stud bulls bo 
undertaken by Experimental Farms, as also the breeding of farm 
stock, where pircmpstnncq prp (qypurahle. 

That Demonstration Farms bo instituted in connection with 
Experimental Farms, in order to set cot the results of successful 
enqairy# 
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498. It ia not enough that Improvements fn agriculture n* hamne* 
should be effected nr direct Government agenor, and that measures, wSmuSS 
the result of enquiry and experiment, should be taken in the pco- 
r t.*„ i, j.«* .* i, nwv a «-,ry also that the people themselves 
1 | ■ . ■ ■ s 1 . . * * i understanding of what is being 

,■ ■ « tS i . ■ .. .• : .mdo to teach them how they 

• '• • . ’I ■ i the work of education. In my 

second and third chapters I have shown how the spread of General 
Education will aid in removing many of those prejudices associated 
with “ caste" and custom which render one class inferior to another in 
cultivating ability, and which frequently prevent the adoption of 
the more remunerative agricultural systems. This work, it was 
pointed out, will of necessity bo a slow one, hut it is a sure one, and 
F» r * * .‘.d- * » -* ! f u » > 41 oulti- 

. - i .ii . ■ « ' •» * ■ ' cation 

• ■ . ■ . . .. ■ • afraid 

iposed 


vances 

more 


ready to receive new ideas. 

499. Jt is not, however, with General Education, but with AgrN *$££3ti Uo “ 

. ' ' . ’ • *' ' T 1 1 * •* . ArricDltimO 


close attention which the Agricultural Conference at Simla gave 
to it, and in the several Resolutions which were passed upon that 
occasion. 


500. Por myself without a knowledge of the languages, and a 
very limited one of the people, it was much harder to pome to a M “ Ut4 ‘ 


turn! .huucatiou, 3gam, cauupc oe taken ous or ita conqectifiq with 
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General Education, and I had neither the time nor the power to 
acquaint myself with the systems of general education as earned 
out m different parts of India jVTy observations upon the various 
grades of schools where I think that agriculture might enter as 
* " J ' 1 1 ' therefore, not be assigned to 

■ 4 .rtial and not of general apph- 


Th* tendency 
ol vdocat 00 IQ 
tbe put 


501 There is very little doubt that the tendencyof education in 
the past has been too much in a purely literary direction, and that 
it has been diverted from, rather than turned towards, the staple 
industry of the country, rt t., agriculture Agriculture is by far 
the most general pursuit, and it is that which contributes the bulk 
of the Revenue of the country. According to the Census Returns 
of 1881, 72 per cent, of the wholemale population engaged in some 
specified occupation are directly supported by agriculture, and the 
estimate of tbe Famine Commissioners was that 00 per cent of the 
rural population live, more or less, by the tillage of the soil Never* 
theles3, it is found that the tendency of education at the present 
time is to draw the rising generation away from the land, and to 
give a purely literary training, which ends m a young man making 
his aim the obtaining of a post under Government, or the following 
of the profession, of a “pleader" in the Courts Agncalture is not 
regarded os a profession, but too often as a medium for deriving an 
income off the laud, owners of laud do not look after their property 
the . * ' ' r ‘ 

mal 
So 

aro managed bv men on a pay of Rs 25 a month, there is no intelh* 
nfc farm,™ cU - . 11 * - — ‘ -* 


gent farming cla 
young man, after 
farm, but 6oon 

is at the Bar, or else in Government employ; the student at an 
Agricultural College will rather take a Government appointment 
worth Rs 50 a month than devote himself to the management of 
lus farm, or 6apcnntend that of some one else, and, lastly, there is a 
* ** ’ » more dignified 

t Iliad ura ex- 
, the next into 
ture or else to 




The following extracts may be given m support*-— 

fllf B Coik'f *• Tbo faolt of nor educational ayitam la, that nothing In i) a reheinO of 
opinion. '* la it ruction *ofliclrntly connect* tb» knowledge to bo acquire I bf lh« * < - n 

“with the cultivation of the paternal acre*.'’ (Sir Edward Hack* Minot® 
on Technical Education, 18SG.) 

Sir k Maeiro. *• There I* need tf aoraeth eg more than a purely literary cnrrleolnnt . . 

*i« t pplalKe, <» o«r graduate* ... here eebeate* bf thereon for reforming the Empire, 
M Lot no Idea of exploiting and developing it* rcaoance*. - (Sir A. ilaelenile* 
Minute on Technical Education, 18 , '0 } 

Hi r a. irietiBt u Tle education given La* Hula or no connection with » lad'* after I f« 
aoaaapialoa. •* T1 ere (a nothing In It to fcraeh b m to farm it doea not leach hi n to 
*■ eWrve, or think about, or think no* tboughla aboit, bi« pfocriaoaaud 
“ f rod acta.* 4 (Mr F A. Mehol*on on the Condition of Anantapur, 18ST > 
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502 The present system of education is not sufficient to **>' «««4j ib<j 
create and maintain that interest m the cult* ration of the lend 11 
which ought to b token m an essentially agricultural conntrv , and 
the cnlv wij to effect this is to substitute Agricultural h dilution 
for a part of the present education'll programme The a Kan tapes 
of auen a course vronll *oon ho npj arent, for, where so large a pro- 
portion of those who are to be educated arc 1 roiight up amid rural 
surroundings it must he simpler to hr np before them objects which 
arc familiar to them m their every day life, than to instruct them 
m the literature and history of a foreign conntr) total!) difli rent 
to their own. The benefit of a more technical course of educa- 
tion is, that it maintains the connection between the teaching winch 
a lad receives and the calling which he is to follow in after life, m 
no branch could this he more important in India than in agricul- 
ture. The teaching of the rudiments of science also is far more 
likely to lead to habits of observation, and of desire after enquiry 
than a purel) literary training Even in the very simplest form 
of education the illustration of the lesson by means of the ordinary 
objects and operations of agriculture is the most ready help, and is 
more likely than anything else to awaken the interest of the 
scholar and to bring home the lesson to his comprehension Object 
lessons can nowhere find more apt illustrations Then as w<_ go 
higher in the scale of education, the same subject is fertile m ideas 
familiar to the pupil, and then it is that an effort should be made 
to awaken his interest in the great industry, and to impart a kno w- 
ledge of its principles which may bo of use to him m his after- 
career K or need this interfere with the course of a lad’s general 
education in read < g> writing, etc , it merely helps his comprehension 
by brnging before him familiar ol j its an 1 g us h m laleron the 
opportunity of utilising the knowledge of those elementary princi- 
ples which he has learnt in his carl) days "V\ ben, as I have shown, 
the problem of agricultural improvement is so great a one it 
becomes all the more necessary that early in life a sound teaching 
should be imparted in the elements of agriculture, so as to enable 
those whose lives will be largely spent in its pursuit to enter it 
with a fair understanding of its aims and guiding principles 

503 The Agricultural Education of the masses, though it is r ' r °s , «'* '»»« 
what must be aimed at, can at first have no immediate effect fi,, ‘ be ,l0 " 
There are not merely the scholars at the different grid os of schools 
to educate but there arc also the teachers who will require system- 
atic instruction before they can properly direct tho training of their 
pnpils All this will require time to develop but tho sooner the 
work is begun the better In addition, there arc landed proprietors 
who require education in agriculture, there are the futore "agncul 
tural experts" to whom the work of enquiry is to be entrusted and 
lastly, there is the large class of subordinate officials of the Land 
Revenue Department for whom an agricultural training is an 
undoubted deuderalutn 

504. The existence of different classes for whom Agricultural in 

Education is to be provided m the near future points to the neces !?!SV «*? oo 
Bity of beginning the work, not from the lowest level alone nor yet • 6mM *<****«. 
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from tf&Mgi&st j ,x **'* r. 1 -”'. ' 1 f - * * ’«■*•• ' ■. it 

as it Would life • •■•..■»»■■_■ * ■. , 

higbeV bypfe, fend t _ ■ ■'.?■■■■ 

nature Without set ' ■ ■ ■ * « , ■ • * 

the accession 'of m - .. - , .• ' « 

it be equally unWi* * Luc commencement of the education 

of the masses until a fully competent teaching element had been 
provided, which taight CluSC the stream of agricultural instruction 
to filter down froin the tipper td the lowpr *!•»»»»• Tt -* * *, 

IL.l J1 • 


.«— « cuss training, and have in their tntn 
bCcomC fitted to be the instructors of othet more elementary leacb'* 
eb. In short, I think that the work of high class and of elemeh- 
fcary instruction in agriculture should go on simultaneously, and 
that no system 'will be satisfactory which does not ptotide for 
both. 

A "University training snch as can bo provided at Colleges and 
special Institutions is requisite for the instruction of those who 
may befitted to occupy the higher posts of the Revenue Service, or 
to enter the Agricultural Department as u experts" ; so also for those 

wbrt win x- *• 1 ols and Agricultural 

Again, £or those who 
Department, or who 

4 uamy as leacncrs ot lower schools, sound Agricultural Educa- 
tion of a more elementary natnre will manifestly be called for 
also. 

It i? Dot, thereforo.a question of whether edacation shall proceed 
from above downwards or from below upwards, but progress must 
be made in both directions simultaneously. 
sp«cui 505. Taking, for convenience' sake.the highest iribtruction first, 

cSlwiMt wc ^ avc to deal With such agricultural education as would he 

reaaired. Imparted at Colleges or special Institutions where agriculture forms 

one Of the subjects taught, and where students prepare for a Uni- 
versity degree ‘o'r career. The Poona College of Science and tho 
Saidapet College at Madras are instances of each Colleges. 

The question arises at onefe, whether agriculture in its different 
branches should be taught at special Agricultural Colleges, or whether 
it should merely form a part of tho instruction at existing (Allege* 
wherc’a generai'trainin" ■ •.’ * ' T - its origin Sai- 
dapet vs * ■*. * s* im ■ • i' - » i of the latter. 

After v « ■ < » ” ■ ■ favourable to 

the uie present time, of special Institutions for the 

teaching of purely agricultural subjects alone, but I advocate rather 
the u'tilis&Mdn of existing institutions where a training in scienco 
Is given, and the tacking on of agriculture to the subjects taught. 
My reason for coming to this conclusion is, that in the present atute 
of agricultural knowledge in India I much doubt whether there is 
adequate teaching power to provide instruction in ‘the various 
branches of a complete agricultural course, and also whether, in a 
purely Agricultural College, there would be sufficient employment 
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for teachers rif -alritiiy in thosfc departments of science nlonO which 
are connected with ngricultnre. The Madras Agricultural CoAi* 


ment or promotion in Government service, very few indeed of them 
subsequently engig'-’- *- 1 . — *- J -. Th’ P — C '* S-‘<- — •>, 
on th<J Other hand, 1 1 . ■ *. ■ -■ \s _ r ■ ‘ 

branches Of Science * ■ ■’ .■■■•■ 1 . >. ■' i , 1 

fairly successful. 'A . ' I' 


■ . t»-. 


designed for them. I itm, therefore, ’decidedly in fAvonr of this 
latter syfctem, for * 1 ' v - — ’•*"* 

of special Agricnl. ■ . i ■ ■ ' ■ ! * . ■ • 

sufficient call for * - • * ■ * 

cannot ns yet be .1 ■ ■ •’ • 

possible .that in time, peruaps, tuera win no occasion iyr oue or more 
Central Colleges of Agriculture, but there will always be a difficulty 
in finding a central place, more especially as the agriculture of 
different parts is eo varied. For the present I prefer, as I have said, 
the utilisation of existing Science Colleges and Institutions to the 
establishment of any fresh one specially for agricultural training. 


in great measure, consequent upon what ha3 been noted at Saidapet 
and elsewhere, vis., that the aim of the students is not to study 
agriculture for its own Bake, but for the sake of getting Govern- 
ment employ or preferment. It is of course, unfortunate that this 
is eo, and especially 'that It \s net merely a tendeney. but an almost 
universal Ttle. I do not think that there is much likelihood of a 
r i „„ — j ' L *- ! - to provide for things as we find 

■ . ■ . - ■ 1 [t Will be long, I think, before we 

* ■ ' ’> ny workers in pure science who 

„ ■" ■ : . ■ ■ , too, will it be with agriculture. 

If a lower ide&l has to be taken, it is nevertheless desirable to 
ensure, as far as .possible, that the training shall be that which is 
most likely to be of benefit to the men in the spheres which they 
will subsequently occupy* It woul J — **-- '’- l - — ” iL *' 

the men who, later on, become Lane 
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agncalfcure in aa academic way, it is more likely to be productive 
of good iq the end than if they had followed a purely literary 
course To take a single instance-— m Bombay the higher class of 
Revenue officers, sack as the Tahsildart and Vamlatdgrt, are 
invested with considerable influence in the distribution of advances 
for agricultural improvement (taccavi* advances), and in the manage, 
meat of local funds It is obvious that a man of this class who has 
had a good training in agriculture is very much more likely to use 
that influence wisely, and to understand the agricultural require- 
ments of hiff district better than one who his had merely a literary 
training. X J - 1 * - " ' ' ” . officials only, 

for it wouk . • . not go into 

Governmen ’ e fitted with 

a training which they could turn at any time to practical account, 
viz,, in the business of agriculture itself, whereas a classical or 
literary education would not so qualify them. 

I fear that one must not look for any great change in the aims 
of students at Colleges and Institutions, therefore, a greater endea- 
vour should be made to render the Institutions of as practically useful 
a nature as possible Seeing, too, the demand that there is for the 
employ ment of officers in the Revenue Department, and that they are 
brought into close contact with the cultivating classes, I consider 
that the call for the introduction of agncultureinto tbo educational 
system has been amply justified 

e f 507 The next point is, in what form a University may give 
1 recognition to the study of agriculture At Bombay the efforts to 
obtam a Degree m Agncalturc were not completely successful, and 
u Diploma was granted instead But, undoubtedly, a diploma will 
never be considered as carrying the same weight as a degree, and 
this will certainly mihtato against the pursuit of agriculture as a 
study A diploma is a sort of half-way house, better thau nothing, 
but not the equal of a degree I do not think that it is satisfac- 
tory, and I do not see why a University degree might not be given 
for Agriculture just as much, for instance, as for Engineering I 
a dvm ’ • ^ tii. 1 * t- i - agriculture 

> Universities 

, 1 seeing how 

> Btimuins to 

tne study of agnemeure wuicu u wire uiptouu *voind fad to pro- 
i . . r ■ ' - '* - should 

' - 

e con- 
nected with it, aach as botany, chemistry, geology ond pbyetes, hot 
I propose that after successfully qualifying in these branches 
by the earlier examinations, a student Bhoulu be at liberty to take 
up agriculture as an optional subject in the final course for a 
degree 

Tn« mi# nr »t 508, Returning to Colleges, it is not sufficient to give merely 
a theontical training m agriculture, but the instruction should ho 
M . iv*v>nirintM by practical illustration Tins can he nccomph<»c<i 


• Stt footnotn pc** 80 
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by baring a Dcmonttrafton Farm attached to the College, where 
the students may seethe actual op rations of husbandry , and the 
cultivation of the different crops carried out liny shoull nlso ho 
taught to do the work on the farm thpm*<el\ cs, or hav c a pic.c of Kn l 
which they can cultivate with their own Jnnds This rmy ho 
sufficient lor a College career or for a University degree, hut woro 
is needed before a man can be turned out from a College, and be 
fitted to manage a farm of any size or to superintend nn estate. 

It is in respect of the opportunities which it oilers of seeing practi- 
cal work on a large scale that a Government I’arm like Illnlgaon 
can be o£ great use, and it would be well to make it a condition 
that passed students of Poona or similar Colleges should not be 
promoted to the management of a farm or estate until they hare 
spent some time in practical work, on a farm hko that at Bbadgaon 
The complaints of landowners, that they cannot get competent 
superintendents, would in great measure be remedied by a provision 
of thu kind, and it would prevent men from leaving the different 
Colleges with nothing but a theoretical knowledge of agriculture 

509 Passing from Colleges to High Schools, we have to con- *p**»m»i 
sider the Agricultural Classes which, in the absence of nny special to'miTiiVchootlu 
College, have been established in several parts of India, and which 
are as a rule, attached to the High Schools Those which I visited 
were at Nagpur, B-lgaum and Nadnd tTith the first named I 
W3S particularly pleased and 1 am confident that it is doing decided 
good It is quite true that here, as elsewhere, the prominent idea Nl „ ap 
among the students is to get into Government employ, but it 
must also be remembered that in the Central Provinces there is a 
steady demand for mea who are to be employ ed in the Land 
Revenue and Settlement Departments, and it is certainly far better 
that the appointments should be filled up by those who havo had 
’* ’ 1 , -3 — >- l _ ossibly, acquired 

. > have followed 

. A ■ likely to under- 

stand the condition of the people, their wants, and the way a m which 
agricultural improvement may be effected I was very much 
pleased to 6ee tha 
to do the work of 
that, m addition, 
entirely himself, i 


devoted to experimental work it maybe a further advantage, but 
all depends upon the superintendence available Of 17 students 
m the Nagpur Class during 18S9 90, 14 passed well and obtained 
appointments as Revenue Inspectors 


It is worthy of note 
agricultural education 
elementary nature, the 
ent for its teaching pov 
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Principal and his two Assistants being passed students of that 
institution. 


Kidua. At Al * 

School, . ■■ 

The fan 

the instruction of the Class. 


.. rtf . 


V‘-h 


Beljjtora 


At Belganm also, the Agricultural Class is attached to the 
High School, and a farm of seven acres is utilised for it. The 
teachers most have passed at the Poona College of Science. Agri- 
cultural Classes aro likewise attached to nine of the principal High 
Schools in Bombay. Each of these is under an instructor who has 
qualified either at Poona or at Saidapet, and who reports to the 
Poona College. The examination papers are set from Poona 
College, and passed students are qualified to join the College. 


Vitae of Poona 
College lor 

Rg&» 


The above instances show, if proof were needed, how necessary 
it is to maintain the agricultural teaching at the Poona College in 
a high state of efficiency. 


510. At High Schools more attention should bo paid to the 
study of physical science, and the instruction should also be 
made more distinctly agricultural in its bearing than is the caso 
at present. Although there may not be the necessity which 
exists in the case of Agricultural Classses and Colleges, for 
having farms on which the scholars of High Schools may work, it 
is very desirable that there should be what I may best term 
Illustration Farms, on which the scholars may see the principal 
crops cultivated in thedistrict, and have illustrated to them in this 


way thele3song which they are taught. Illustration Farms of this 
kind will help to bring home tbc Instruction given and to give point 
and interest to it. 


JTIJJlo School.. 


511. In Niddlo Schools the elements of physical science should 
be taught, and it would bo well, too, were more attention given 
Dr»»iD* to drying, j noticed, when present at an examination at the 
Forest School, Dehra, a great lack of power on the part of the 
students to represent by means of a fignro any object about which 

*u«~ . t* .I--" *. ~ —ere more extensively tanghtat 

. . ‘ - - would bo a considerable gain. 

roduccd in Middle Schools by 

■ ' ■ . ■ ular, so also might elementary 

botany and physiology. There is no call for farms in connection 
w“,'i f>,lon ‘ with these schools, hut there might be a few Illuttralto* Flotf> 
whero some of the principal field cropa could be grown on a small 
scale, just for tho purpose of illustrating tho lessons. In the 
Ftbv>i ointau. Central Provinces a scheme is on foot to establish School Gardens, 
on which the boys may work, and be allowed, ns an encouragement, 

to keep tho crop proceeds themselves. 


512* At Primary Schools the most tint can well be done in 
* * • f * 1 ' >. : ■ *t ■ 1 ■ ‘ ’ Lmm 1 ” “ “ M 

ml t . . 

rtjw 
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quickly comprehended by the youthful mind as the common every- 
day objects which a lad sees around him, and nono will be more 
familiar to him than those connected with agriculture. Sir Edward 
Buck remarked at the Simla Agricultural Conference that he had 
often watched the country visitors to the Indian Museum at 
Calcutta, and that there was no show-case that attracted so much 
attention as those which contained clay models illustrating the 
simple agricultural operations in a village. It is the familiarity 
of the subject which attracts, and so it will bo fonnd in primary 
education, for no illustrations are so apt as those drawn from the 
every-day life of those who come to receive instruction. 

513. There remains but one other class of schools of which I Nora*' school, 
shall speak, the Normal Schools for teachers. The teachers can- ° Me * c *"• 
not all go through a special training in agriculture, seeing that 
agriculture is but one of several subjects which they will have 
to teach, hut it is very desirable, and, indeed, necessary, that 
they should receive sufficient instruction in it themselves to 
be able to understand and to intelligently teach out of an agricul- 
tural' text-hook. To merely teach agricultural principles as a 
lesson to be committed to memory, but not to comprehend what 
the words _ mean, is utterly useless. Therefore, there should be 
some provision for the special instruction of teachers in agriculture, 
whereby they may obtain a sufficient knowledge of the subject to 
enable them to teach it to their scholars. At Nagpur, arrange- 
ments have been made for a special Class for teachers in connection 
with the Agricultural Class held there, and probably similar 
arrangements could be roade elsewhere for the instruction of the 
teachers of Primary Schools. In some parts, the Central Provinces 
for example, peripatetic lecturers have been engaged to go from 
place to place, and to hold classes specially for this purpose, but the 


high class will be needed, there is not much to be expected so 
far as those now actually engaged in farming are concerned, 
but ff *vUl *. . i • * . _ 


514. A manifest need is the issue of Agricultural Text- Th« of 
,i ’ * - ^ ’ * 'ew of these do already exist. x-SSboSK* 

Agricultural Primer/'' origi- 
. ‘ ■ ’rovinces, and subsequently 

25 a 



ass 


Agricultural Education 


re-written and adapted to the Central Provinces, npon Sir Fuller's 
transference to the latter This little booL is simply and admira- 
bly written, and in its 100 small pages it contains a mass of useful 
information set out In quite an elementary way The Primer ha3 
been translated into Hindi, Mahratti, and Unya 

More recently, an agricultural Text-book, suited specially to 
Southern India, has been prepared by Mr C Benson, Assistant 
Director of Land Records and Agriculture Madras, and Mr C 
Subba Row, the Sub-Assistant Director One or two other Text- 
books or Pnmers have also been issued by native agriculturists. 

But very much more is needed than a text book here and there 
Tne conditions of agriculture are so diversified that any such hook, 
if it is to keep its elementary nature, can be applicable only to 
quite a limited area As Mr Fuller gays m his preface, — when 
he came to revise his North West Primer anl to adapt it to the 
Central Provinces, he bad to re write fully two thirds of it, and he 
odds that not one book for the whole of the Central Provinces, but 
at least one for eacA of its divmona, is needed The same is true 
for any other Province of India and thus there is argent call for 
simple but reliable and applicable text-books upon agriculture 
I look to tho appointment of “ agricultural experts ” and the co* 
op»ration of n ‘ scientific adviser " as likely to help greatly in this 
necessary and important work 

uori»r*i»* 515 One of the difficulties in the way of spreading education 

duality i» «»• is, undoubtedly, language or rather the multiplicity of languages 
I notteed this when I was at the Forest School at Dehra, daring 
the holding of an examination there In the higher Classes in- 
struction is given m English, but the teaching is in the vernacular 
(Hindustani) for the lower Classes The answers given by the pupils 
m the vemacalar Classes were brought out with for more readiness 
than by the senior students, and it was often hard to make out 
whether the latter did not know the answers or whether they merely 
did not understand the questions. 

It will be just the same with text-books A text book m 
English will not be understood like one m the vernacular, and it is 
far more likely to be learnt off ns a lesson and committed to 
memory Even to one and the same Province several different lan- 
guages and dialects will be spoken and the tLxt book will have to 
be translated into each Vt the present time there ore in iisem 
Colleges in Ind a books such ns D ngbtson's * Principles of A„ri« 
cultural Practice " Wanngton'e ' Chcimstri of the Farm/' Johnston 
and Cameron's * Agricultural Chemistry and Geology," oil of them 
capital books m their proper application, hut not at nil intenilid to 
meet the special case of Indian agriculture and indeed even calcu- 
lated to mislead the Indian student in many important points hero 
the differences m agricultural practice between England and India 
ar * S rcat » dependence ought not to be put on English text books 
*•<*». only but India should supply its own That this has been done to 

so small nn extent in the pas* is a proof of the need of paying more 
attention to the furthering of agricultural education 


£n cou ragemen t to Study of Agriculture. 


516 I have spoken in Chapter XVII, (paragraph 423) of tho 
teaching of agricultural chemistry as a special subject, and have 
expressed ray belief tha , though useful as an adjunct, I do not 
anticipate any great results to follow immediately trora it Never- 
theless, it is a subject which should quite rightlj enter into a regular 
agricultural course, ouch as is givcu at Saitlap t or at tho Poona 
College, or into that of the Torcst School at Debra 

517 The relation of the proposed “ scientific ” ndviser to the s «i»n?iflo 
conduct of agricultural education throughout the country has also 

been spoken ,of in Chapter XVII (paragraph 428), and was dwelt «dao»tioa 
upon at considerable length by the Simla Agricultural Conference 
I do not think that, if a “scientific adviser ** be appointed, his connec- 
tion with education can be anj thing more than of a very general 
nature Certainly he can never exercise any control over education, 
or prescribe on what lines it is to run The most he can do it 
seems to me is to generally watch its progre°s and, possibly to throw 
out suggestions for its improvement, but more he can hardly do, 
even had he time for it which he most certainly would not have 
Again, it would be inadvisable to have any conflict of authority 
between the Agricultural and the Educational Departments and 
on this account, too, I think that the ‘scientific adviser ” could do 
little more than express his opinion when 3sked or make, as occa- 
sion permitted some suggestion as to the line which agricultural 
education should take 

518 The question next arises granted that there s a need of 
men more agriculturally trained, what inducements are to be 
given to them to pursue the study of agriculture* If young men 
go to other employments because there are no openings for them m 
agriculture, how are these openings to be made 9 Only by giving 
as good ‘ prizes” for agriculture as for the Bar or for Government 
employ The Land Revenue Administration needs a regular sup- 
ply of men to fill posts m it. Land Revenue Inspectors 
are required whose business is with the people m their 
agricultural relations, and who have to do with the soil and the 
orops Surely those best fitted are the ones who have had an 
agricnhnrai training, and the administration o ! matters con- 
cerned with the land will be best earned out by the men who 
understand agriculture bes* In England a land steward i» not a 
man who is taken out of a bank, or who has done no more than 
take a high University degree m classics oi mathematics So 
should it be with Land Revenue Inspectors , they should be men 
who have passed ch rough the Agricultural Classes, or through 
Institutions that give a training in agriculture In the course of 
my tour I met mauy lnspectois whose mind seemed to be quite a 
blank on the subject of agriculture , m other parts, as m some 
districts of the Central Province®, I found them to take a decided 
interest in agriculture Ihese latter were men who had passed 
through Air Fullei’s Agricultural Class In Bombay it is now 
provided -that all candidates for the stafl of Inspectors of Village 
Records must qualify by passing a course id agriculture 
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I cannot put these views into better general terms than those 
adoptel m the following* two Resolutions adopted an the Simla 
Agricultural Conference, in October 1890 — 

REsormrjoN ' ■ ‘ ims of men trained in 

Scientific Agr colt and cognate Depart- 
ments should 1)9 a* trainod in law, Arts, 

and Engineering 

Eesolutiov VII —That where appointments in the Revenue or cognate 
Departments are made < n the result of competitive examinations, Scientific 
Agricaltura should ha included as an optional or necessary subject in the exami- 
nation course 


Forwt iiodeon Tho Forest Department has for some tune past felt the 
necessity of having better-educated men to occupy the post of 
Sab-Assistant Conservator Efforts aro now being made to effect 
an improvement *n this direction, and the introduction of a mors 
agricultural education among these men would qualify them 
better for their work 

Tatworu Lastly, as regards tbe hereditary class of keepers of Village 

Records (palurarts') i it would be a clear advontage if these men, 
whose ofbco passes on, as a rale, from father to son, were in their 
early life to receive n tiaiomg in tho principles of agriculture, 
and also in drawing instead of having, as is now tbe case, to bo 
formed into special Classen later on in order to learn their par- 
ticnl r work 

< 519 It may be desirable here to summarise the different classes 

{fatveafor of Natives for whom agricultural education should bo specially 
"ora” «* oration provided 

u (1) ‘'Experts” of tho Agricultural Department. \ 

(2) Subordinate officials of the Land Revenue, Settlement, 
Forest, or cognate Departments. 

(8) Teachers of agriculture at High Schools 

(4) Teachers of Middle and Primary Schools where the 

elements of agriculture are taught. 

(5) The youth of the cultivating classes 

(G) Non-official landed proprietors (semmlar*, otc) 

Jurrtctfiorri 520 It aaw remains for me to note briefly upon the AgtteuW 
oi» -««nd tural College, Classes, and othei Institutions which I visited. 

To take, first, the Poona College of Science, so far as its agri- 
cultural course is concerned 


This college fa its agricultural branch » virtually the Agricultural College 
* the Presidency, and those who bavo hod anything to do with it know how 
jtly fU laeeesj bn been the oateome of tbe devot on of its energetw 
c ipal Dr, Theodore Cooke Snceessiro Governor! of flomboy and wore 
Lord Keay hare afso interested tbomrelvea greatly fn ft I bare 
lat«l w</m nmerons references to it and I are ehown what a large amount 
the differeural teaching already given throughout the country owes its 
are so crent,^® College las the advantage of he ng affiliated to th* 
Yirw* ir»» , T _, the latter giving a diploma in agricoltare ThestuJeut* 

1 ,, * ^neft of the fsnn attached to the College, and are lodged 

Bo small nn ex. D j,-,g on It oreiy day Tho eours* l* a thw 

Attention to the* ent of Government Farms in Dombaj 


Poona College — Satdapet College. 


SOI 


teaches agriculture for two months in the year bort In lb# first year mathe- 

— «* i r J -i‘ — fl "• 4 1 *■ - ’* — •' — taken op j in the 

■ ■ ■■ ■ ■ ■ y and systematic 

■ ■ i ■ » ■ it, natural science 

■. ■ i - ■ surveying, veten* 



would be quite early enough to take up veterinary work 
What I should suggest would be •«— 


First Tears Course 

Mathematics Elementary Botany. 

Physics Elementary Geology. 

Elementary Chemistry 


Second Year's Course 

Chemistry (Theoretical Drawing 

and Practical) Agriculture. 

Biology, 

Third Tear’s Course 

Agricultural Chemistry Surveying 

Agriculture. Tetermary Science 



s been 
ich as 
inures 
ne of 
ments 
where 
*d1>- 
ch as 


The principal requisite for the Poona course is, to my mind, to make pro* 
vision that the students hare more acquaintance with the practical side of 
agriculture, either by themselves working upon the farm, or by haviDg a 
portion of land which they may cultivate themselves, or else by spending a 
certain time upon the large farm at Bhadgaon Certainly, too, before men pass 
out from Poona to take charge of estates, they ought to have previously 
qualified by a residence at the llhadgaon or similar farm 

Attached to the Poona College is a Veterinary Hospital, where animals^ are v«tfrin«r 


521. At Baroda great advances have been made lately in the collar, 
development of agricultural education, and the GaeLwar has 
shown great interest in the subject. 

An agricultural branch of the Baroda College bae been formed, and is 
affiliated to the University of Bombay for the diploma In agriculture. 
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522 The other Bombay Agricultural Institutions which I 
wited were the farms, or rather fields, m connection with the 
Agricultural Classes attached to the High Schools at Belgaum 
and Nadiad. As mentioned a little before, there are Agricultural 
Classes attached to nine of the High Schools m Bombay, 

At Belgaum, bursaues of Its 4 per month are paid out of the local fund* 
and are tenable for three years The field is seven acres m extent, and tie 
ont-of-pocb et Cost is Its 240 a - l ’ ’ ’’ vea as a grant 

Theoretical instruction ■ ■ ‘er and English- 

speaking classes, while, f . 1 , are prodded 

ibe lads work three non - uu me mrm 1 bo teachers mast hare passed 
at the Poona C liege 

At Nadiad the farm of the Agricultural Association is thrown open to the 
students attendn g the Agneoltnra! Class of the High School. A museum, 
with specimens of crop products, implements, etc , is attached 


523. Passing next to Madras, the Saidapet College calls for 
special attention. Its history has been dealt with in the last 
chapter [tee paragraph 438), and now I have only to remark on 
what 1 noticed when I \isited the College and Farm 

Of the unsuitablencM « r * v * c 3 ” . • 

even ns an ■ 

I am not mo • ■ * u • 

farm for teat u , \ j 

Owing to the constant change of policy pnrsued by the JTndras Govern* 
meat with respect to the College and Farm, these have lahon«'* "•*" 
eiderable difficulties ; •" 4 *■ 

given np, ■ • ■ . * ■ 

very unse ■ ■ ' 

dapet has i ‘ 

which agr 

abundantly clear fi ■ 

course contains far r— j * 
attunmentin these m «wt«l 
1 igaritbms) inensuratior ■■ 1 
giaphy, forestry and oth 
tfvd'umri 1 ofonirarfey, sx-i ■ 

take , ■ ■ ■ ■ ■■ • ' 

qnal . • ■ - • « - ■ • 

only ' ■" ' 1 

branch to elements** a • 

agriculture, the ■ i ■ ■ " • * 

come more proper • * ■ ■ * ■ ■ . 1 1 ’ 

eouclus ton forced * a* ■ ■ 

tion of eompnsm a - ;* ..'a a u oui irmcn knowledge I a 1 been obtained by 
men of ae enco all over the world, and tlat the teaching was espected to 
embrace all these as far as possible. In short, an ideal syllabus was set, and 
*i. > M ■ - ? i|» i.s ;,i t » » *i-, g-u *•- «* **i aa* 


• line re 

■ ■ . • ...neultura! 

ui»ieci«, aid, to nil oi peornnee, far too great 


kS fi-opw*y 


the College. 
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A syllabus should not he framed to ae to be far above the head* of the 

E opil*, and appal them with the array of all that t< ey hare to pet up for it, 
nt it should be set so as to be an index of tho requirements which the edu- 
cation given could fairly supply 

The msin point to deterpnno with regard to the Saidapet^ College is, I 


524 The Central Provinces do not possess any Agricultural 
College, or even Science College where agriculture is made a 
special part of the instruction The nearest approach to this is 
the Agricultural Class at Nagpur, of which I have already spoLen 
favourably. 

At the time - f ,wl ■ — * 1A c v - 3 - . 

and most of t ■ 

elsewhere, to g ■ 

decided want • > - 

ment Departm 1 ' , ■ 

Class bad obtained positions as Laud Ilevenue Inspectors. 


in it 

A certain number of the scholarships of the Educational Department are 
tenable at tho Agricultural Class the course extending over two years The 
teaching agency is entirely supplied from the Poona College of Science 

I thought the arrangement of subjects taught, and also the syllabus, very 
satisfactory indeed , there were no superfluous subjects, and all of them had 
a direct bearing npon the principal subject, agriculture They comprised 
agriculture, elementary chemistry, botany, geology, elementary veterinary 


at NagpuT illustrates the difficulty which language presents to the spread of 
agricultural education So far, teaching has been given only in English and 
with English text-books, hat arrangements are being made to have a vernacular 
Class also 

525. Bengal possesses no Agricultural Colleges, or educational 
Institutions where agriculture is specially taught. Instead of this 
it had been at one time the practice to send selected Natives to 
England. to study agriculture at the Cirencester College. This 
has, however, now been abandoned. In place of it, it is proposed 
to have an agricultural branch at the Seebpore College of En- 
gineering, near Calcutta, and to utilise the Seebpore Experimental 
Farm which adjoins the College. 

In the North-West Provinces there is no Agricultural College 
nor special provision for the teaching of agriculture. t> ’’ 
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Mgtuto. 


Niaua. 


Mr. T. H. llilffleio&t who passed a distinguished career as a student at Edin* 
burgh University end el-ewhere, has been appointed Professor of AgTicalinre, 
j _ . — i r *. ■ ’ h i * guidance. The students 

■ ' e Pooin College of Science 

• e Presidency. 

522. The other Bombay Agricultural Institutions which I 

visited were tha farms, or rathrf fields, in connection with the 
Agricultural Classes attached to the High Schools at Belganm 
and Nadiad. As mentioned a little before, there are Agricultural 
Classes attached to nine of the High Schools in Bombay. 

At Uelgaum, bursaues of Rs 4 per month are p3td out of the local funds, 
and are tenable for three years The field is seven acres in extent, and U># 
*“* * --*i * - * > ^ |**~ , , Municipality gives as a grant 

School to the better and English- 

■ ■ ! auks in Mabratti are provided • 

• 1 • • . . 1 he teachers must have passed 

a 

At Kadiad the farm of the Agricultural Association is thrown open to the 
student* attending the Agricultural Class of the High School. A museum, 
with specimens of crop products, implements, etc , is attached- 


523. Passing next to Madras, the Snidapet College calls for 
special attention. Its history bas beet) dealt with in the last 
chapter (see paragraph 4SS), and now I have only to remark on 
what I noticed when I visited the College and Farm. 

Of the nnsuitablenesj of the Sudspet Farm, either as ao experimental Or 
even ns an educational farm, I hare already spoken, and, after. having se»n it, 
I am not inclined to regard at all favourably its proposed extension, even as a 
farm for teaching purposes. 

Owing to the oonstant change of poJioy pursued by the Madras Govern- 
ment svith respect to the College and Farm, these have laboured under cob* 
, siderahle diffici u '** . - J - ,,L 1 " T ■ • ’ ' 1 ' 

given op, witli ‘ ■ • • 

very unsettled ■ • ■ * 

dapet has now ■ ■ * 

which egneult ■ • * 

abundantly cle ■ ■ ■ ■ * 

coarse contain 1 • • . ■ ‘ 

attainment in * • -■ • 

I — • — 1 - of 

B ' ■ ■ ■ . • . . • IS » >«*• 

etc. ' * - ■ : • . • ■ *msclfM la 

Eng ■ ■ ■ ■ • ■ oat of a 

text-book. 


There wore what seemed to me marked dtCeats nboat the examination itself, 
though I believe that these have to some extent been since remedied. Thus, 
the examinations ought not to bo conducted (as they need to be) by the 
teachers of the school alone , ft student, after {idling once, should pot bo 
allowed to go in for a special examination a abort timo afterwards and tiy 
to pass then { and. thirdly, far loo mueh timo wag taken np by lheex*tnm- 
aliens. The one that I was present at for a time was fixed to last from March 
r.w sr.» i *-••**■• -V— * w \— jfi pro- 

. -Ml ! >- e ! ■ ■ !■ .1 1 ■ »«ep* 

, .. . ... r et ■ ■ •• igioeer- 

i-'bi \ S'. ■’ ■ ■ : - *1 * for any 

eia ■ • ; ’ i ■ i rd rsf# 

examination is mare than enough to ascertain a mine real knowledge <>f • 
subject, ant I sbonM liketoaee tbit supplemented by written pen«lie*»»** 
amiuatioai Thew are points which can rrsdily be remedied, and it i* 
right that | ») oulJ say i thought very wvll of the teaching m a wbo/e. 
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527 The spread of education xvtll be au important element in the 
improvement of agriculture It will do much to remove the pre- 
judices attaching to “caste” and custom, which prevent progress 
m agricultural methods, and it will give rise to a more intelligent 
farming class 

In a country where, as in India, agriculture is the chief em- 
ployment, Agricultural Edncation especially should be encoura„ d 
Until lately the tendency of education has bieu m a purely 
literary direction, and has turned attention away from the land 
rather than towards it, the fault can now be b-st lemediel by 
substituting Agucultural Education for a part of the present 
educational programme. The work must proceed simultaneously 
from above downwards and from below upwards Elementary 
instruction should be given in Primary Schools by means of 
•• readers ” and " objeot lessons wbicb mtroduco familiar agri 
cultural subjects Jn Middle Schools the elements of physical 
science, the use of Agricultural Primers, accompanied by Illustra- 
tion Plots on which the ordinary farm crops ai e grown, should 
form i art of tbe instruction In High Schools more attention 
Bhoald be givea to phj flical science and to ogucalture, and lll*s 
t rat tort Tar mi or fields should be attached to the Schools Agri- 
cultural Classes should be established where Colleges or Institu 
tioas that specially teach agriculture do not exist, and these should 
have Demomtration farms attached, and land on which tbe pupiU 
can themselves work 

Special attention should be directed to the agricultural cduci 
tion given in Colleges, ip order that the teachers supplied to H‘gh 
Schools and to Agricultural Classes may be well trained men, » Q d 
that the Land Revenue, Agricultural and cognate Departments 
may be supplied with subordinate officials who bavo studied ngr* 
culture, both theoretically and practically 

I do not consider it advisable to establish special Agricultural 
Colleges, but I think that it would bo better to utilise existing 
Colleges of Science and to form agricultural branches at them 
Un vcmtiea should encourage the study of agriculture by making 
■'•ricullurt an otiiocal aubicLt m the course for n degree, and the 
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claims of men who have pa'*=ed in agriculture should be fully recog- 
nised for appointments in the Revenue and cognate Departments 
There is great need of Agricultural Teat-books suited to the cir- 
cumstances of the different parts of India, and these should he in 
the vernacular as well as in English 

RECOMMENDATIONS becouukvda 

528 That General Education be extended among the agricul- 
tural classes 

That Agricultural Education form a part of the general educa- 
tional system, and be introduced as a prominent subject m the 
Schools of the country 

That Text-hooks on Agriculture, adapted to the different parts 
of the country, be prepared a3 ea-ly as possible 

That encouragement be given to the higher study of Agncul 
tare by recognising more fully the claims of men who have passed 
in scientific agriculture, for appointments in the Land Revenue 
and cognate Departments. 



CONCLUSIONS. 


527 Tha spread of education will be an important element in the 
improvement of agriculture It will do much to remove the pre* 
3 udices attaching to “caste” and custom, which pievent progress 
m agricultural methods, and it will give rise to a more intelligent 
farming class 

In a country where, as in India, agriculture is the chief eto* 
ployment, Agricultural Education especially should he encouraged 
Until lately the tendency of education has been iu a purely 
literary direction, and has turned attention away from the land 
rather than towards it, the fault can now be best lemedied by 
substituting Agncultural Education for a part of the present 
educational programme The work must proceed simultaneously 
from above downwards and from below upwards. Hetncalarf 
instruction should be given in Primary Schools by means of 
“readers ” and “ object lessons /' which introduce familiar agn 
cultural subjects In Middle Schools the elements of physical 
science, the use of Agricultural Primers, accompanied by Illustra- 
tion Plots on which the ordinary farm crops ai e grown, sboaW 
form part of the instruction In High Schools more attention 
should be given to physieil science and to agncnltnre, and lllus 
tratton Farm t or fields should be attached to the Schools Agri* 
cultural Classes should be established where Colleges or Institu 
tions that specially teach agrioultnre do not exist, and these should 
have Demonstration Farms attached, and land on which the pupil* 
can themselves work 

Special attention should be directed to the agricultural tduev 
tion given in Colleges, m order that the teachers supplied to High 
Schools and to Agricultural Classes may he well-trained men, and 
that the Land .Revenue, Agncultural and cognate Department* 
may bo supplied with subordinate officials who have studied »g 11 * 
culture, both theoretically and practically 

I do not consider it advisable to establish special Agricultural 
Colleges, but I think that it would bo better to 'disc cxis'mC 
Colleges of Science and to form agn 
Universities should encourage the study 
fcgricultun. on optional subject m tho co 
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claims of men who have passed m agriculture should bo folly recog- 
nised for appointments in the Revenue and cognate Departments 
There is great need of Agricultural Text-bools suited to the cir- 
cumstances of the different parts of India, and these should be in 
the vernacular as well as in English 

RECOMMENDATION S wcwwnw 

528 That General Education bo extended among the agricul- 
tural classes 

That Agricultural Education form a part of the general educa- 
tional system, and he introduced 09 a prominent subject m the 
Schools of the country 

That Text-boots on Agriculture, adapted to the different parts 
of the country, he prepared as early as possible 

That encouragement be given to the higher stud} of Agricul- 
ture by recognising more fully the claims of men who havo passed 
m scientific agriculture, for appointments m the Laud Revenue 
and cognate Departments. 
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difficulties as to promotion, time of sen ice, pay, etc But I do 
endorse most thoroughly those recommendations of the Famine 
jieewsHrof Commissioners, and of the Government of India, which have for 
weijrht “o°the t’beir object the giving of more weight to the study of Natural 
■tad/flf N4tar»i Science I maintain that what is needed is not so much to have 
"" men, or I will saj Agricultural Directors especially, who shall be 
practical agriculturists, hut to have men of a scientific turn of 
mtnd who have some knowledge of what science has accompli«hed 
in the past, and of what it is likely to effect m the future, men who 
will have some appreciation of scientific work and of workers in 
science Now, this can only be gained by an early training in 
scientific subjects, and, although the details of agricultural practice 
can be acquired at a later date, the pursuit of scientific methods 
and their application to practice cannot I have been much struck 
in India by the almost complete isolation m ideas of the few men 
who have gone out to the country possessed of *=ome knowledge and 
appreciation of natural science Tliej have, as it were, stood 
almost alone, unappreciated, or, rather, not understood, b) their rnort 
classical or mathematical brethren Yet I can see quite well that, 
among the men who have done most to help on agriculture, in 
many cases the impulse has been given by their love and apprecia- 
tion of natural science I think that the tendency of modem 
education to proceed in the direction of a more liberal and scientific 
training will cnrrj with it imporlant results nhich will indirectly 
influence oven Indian agriculture and that with the coming of 
more Civilians to India who have had a certain amount of training 
in natural science, a class of men will he obtained who«e presence 
will aid the improvement of agncultule by making the application 
of scientific methods more easy, and better appreciated, 

I think, accordingly, that the giving of more prominence to 
scientific subjects, both at the open competition and at the late* 
examinations for the Civil Service, would be attended with decided 
benefit, and that from the men who havo distinguished themselves 
in this branch some might be selected who would subsequently 
prove useful officers m the Agricultural Department 
it* 532 As to agricultural chemistry, now an optional subject at 
fln»i (iiniet the filial examination, although I am, os no examiner mjself, 
1)1 *?. sAWu M Vixzy -irx&i&r.Kvh Vikt wp. th* swJaywt ’piialy 

with the view of swelling the total of the marks tint maj stand 
opposite their names I have everj jenr, «o Far, found some few 
m^n who have shown more than a passing interest in it and who, 
if opportunity were given them of subscjuentH turning their 
attention in an agricultural direction, would, undoubted]}, he able 
todenionml to impart benefit from their study of agricultural 
chemical pnncipln It is men such ns these who slioul 1 be noted 
when thej have done well, nnl it is from them that the future 
Agricultural Directors might advantageously bo selected 

f^foTcwuVJ. 533 But ,fc 18 n °f enough to merelj noto such men , it is neees* 
sir), too, that they should, on arrival in India, be brought Into con 
tael with agriculture and its condition*, and be encouraged to study 
it in its varied relations 
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It is universally acknowledged that a young man on his first 
coming out to India is, to put it broadly, of \cry Mtlo use. He 
cannot be entrusted with any post until ho has got to know some- 
thing of the language, the people, and the district where ho is. As 
a Collector of experience told me, ‘'the best thing 13 to send the new 
“ comers out into the fields for four months or so and then they may 
“begin to pick up something.” If, on the other hand, they are 
left to gather their experience in the court-house { euteherrv ) they 
soon lose the little agricultural knowledge they had, and never 
get to understand thoroughly the conditions of the people and of 
their agriculture. 

It would he well, therefore, that when men come fresh to the 
country, a certain proportion should be drafted into the Depart- 
, J t r 1 *» -■» « u i ' 

■ I 


had some insight into the circumstances which call for their 
creation? At the same time, these junior Civilians might be m- 
' *T - At the departmental , D I *i»inStia , n! l i, 

« . . > . 1 i are examined upon 

• . . • the district where they 

happen to be fixed ; but why should they not be examined upon the 
local agriculture also? I think that this would be one of the best 
ways of picking out the men who showed an interest m agriculture, 
and who gave promise of being able to deal well with it If Agri- 
cultural Directors were selected from men who bad undergone 
some training of this kind, instead of being chosen (as at present) 
without any or with very little rogard to their agricultural know- 
ledge or powers, it would be very much better for agriculture. 

It would also be a useful stimulus to these men if encourage- 
ment were given them to study agriculture in other countries when «uitur*»b5n 
ahsent upon furlough. “ poa ,Iirloo K b * 

534. It is not only in the method of selecting Directors of Th« ro.ition oi 
Agricultural Departments that a better system should prevail, but 
it appears to me that there should be some alteration as regards '*p»' tcn « 0 ** 
the position which a Director occupies, and chiefly m his relation 
to the existing Revenue Administration At present the descrip- 
tion I have heard applied to the Director that of being a “fifth 
wheel of the coach” is very near the truth. He has no administra- 
tive powers, and can only act as an adviser; he has not even the 

<*, *.» A T_„_ -i V J _ i 


it is very certain that in different Provinces different circumstan- 
ces will prevail, and hence it may not be possible, and indeed would 

. 2G 
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not be wise, to give the Director of tbe Department of Land Records 
and Agriculture tbe same position c\ erywhere alike. Nor can bis 
duties be everywhere the same He must, in brief, be made to fit 
into tbe existing Revenue organisation in each Province, and be put 
where he will go best He should form a part of the Revenue 
Administration, and not have his duties confined merely to tbe 
giving of advice As I pointed out earlier (Chapter VI, paragraph 
J13), he should have a large share tn the management of taeeaet 
advances for the purpose of digging wells, etc., even if the actual 
control and disbursement cannot be left in Ins hands Again, he 
should have the power of making representations, as to the giving, m 
special cases, of exemption from assessment, and of reporting upon 
instances of over-assessment. As regards other Revenue officials, a 
Director ought to stand higher than lie docs at present. The post 
is one that should be occupied bj a moderately senior man ranking 
with the highest grade of Collector, but a little below a Coramis- 
sioner. I would niacb prefer to see the title “ Commissioner of 
collar* Agriculture ” give n to him instead of the present one, as tbe title 
would more adequately describe bis duties and define Ins position. 

to* of 535 The desirability of an Agricultural Director's spending a 

tooriof considerable time each year in touring should be self evident, and 
yet there are Provinces in India where the Director does not go on 
tour at all, or where very little touring is done To get by personal 
enquirv and observation a knowledge of the agricultural require- 
ments of a district, whether as regards water supply, wood supply, 
cattle, seed, or the incidence of assessment, is of the verj nature of 
n Director’s duties, and how he is to discharge these properly with- 
out going about in the districts of bis Province I fad to Bee If 
this part of the work, be given up, »t is little to be wondered at 
that the Director will leave out agriculture from his title and 
confine himself to Land Records, 

Thts*rrft»r 7 «r 5gg The above remark, applies in a special manner to the 
Secretary of the T - **- ’* 'V - l - ‘ With numer- 

HrfwtBM'. ous j u t, c9 a0( ] a .on all of which 

he cannot bo an i . ■ lepartmenfc most 

rely upon others It is well, therefore, that ho should be brought 
from time to time into touch with the officers of tho Provincial 
Departments There will frequently anso matters which call for 
personal inspection, or, it mav be, for personal explanation, and tbe 
experience of a Secretary who ha* knowledge of what has been 
dene in other Provinces may often be of mncli use in guiding tbe 
counsel* of Prouncial Departments. Without unduly forcing ripen 
q Provincial Department any particular line of action in individual 
cases, it is well that there should bo uniformity of pnrpcse, and tho 
•ame gtnd * * 1 ” ’ 1 1 '"* 

cultural I ■ 1 , 

wool 1 bo 
of comma 

with the * * ■ 

which would fall to the lot of an In*rector General 
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While on this subject, I migbt'add n word expressive of my confe/Joce* 1 
belief m the usefulness of occasional Conferences, for tbo purpose e * c ” 


Simla, in October 1890, impressed this very clearly upon me, 
and I have to acknowledge much benefit and information which 
I derived from the interchange of views by representatives com- 
ing from different parts of the country, who in this way brought 
their experience to bear upon the particular points Bet for consider- 
ation. 


5?7. T*~ - — . T — ’ ‘ ^ ‘ 1 - . ’ ■ . of 

descr ■ • . . ■ ■ 

ment . . . t ‘ • . ’ 1 1 

the Departments should be made. 

These are as follows*— 

I. Organisation and Maintenance of Village Records. 

II, Analysis of Districts with reference to secnrity from 
Famine. 

III. System of Collection of Revenue and Rental in precari- 

ous Tracts. 

IV. Measures of Protection agamst Famine. 

V. Agricultural Experiments, including Farms. 

VI. Cattle-breeding and Veterinary Establishments. 

VII. Agricultural and Fiscal Statistics. 

VIII. Trade and Trade Statistics, 

IX. Museums, etc. 

X. General. 

Most of these subjects have already been dealt with in this 
Report, while others, such as Statistical Records, are not connected 
with my special work. It will but be necessary to touch upon 
a few general points not already noticed, and to mention special 
features of the work of individual Provincial Departments. 

538. Tt ’t~ — *t_ i-.j . 1 . — . ' * * Village Re- vm,j,E^oid,. 

cords, anc - . . ntants [pat- 

wan*), D ‘ _ • . v iting to Set- 

tlement operations. It was very clear to me that a great deal of 
care had been given to the perfecting of the work of Land Records, 
and to the training of the men to whom the keeping np of these is 
entrusted. 

The one matter in which there seemed to me to be a lack was, ThcroMd tab, 
that the statistics obtained, gay, for individual fields or holdings, diiene£“ 4 
need to be collected together and to bo then digested. The main 
points brought out by the figures require translation into words, 
so that useful general conclusions may be drawn from them. 
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Thus, it is not enough to ’** * ' , ~- J iU 4 * — * - *■ - J • J 
over a certain area, or • 
cular crop One want 

Then, there are apparent discrepancies which peed explanation, 
and general results ought to be collected for each district The 
real requisite is, it seems to me, a central Bureau of Agricul- 
ture, where the returns would be gathered together, examined, 
digested, and put in a handy form for general use Something 
similar to the useful work done by Mr. J. E. O’Conor for the 
Trade of India should be instituted in connection with its Agricul 
tore. 

In Bengal, m consequence of the existence of a permanent 
settlement, there are no Village Records, except tboso relating 
to Government and pnvate Estates These Estates cover altogether 
about 20,000 square miles There is, consequently, uo regular 
patwart staff Whan speaking of indigo cultivation in Behar I 
mentioned the difficulties which arise m consequence of there being 
no Record of Rights, from what I conld see I ghoald be strongly 
of optn on that the Cadastral Survey of Behar, which it is intended 
to set on foot shortly, will bo productive of immense benefit, 
in that it Will put an end to the troubles that have arisen from 
tho absence of any Records defining and demarcating the different 
holdings and occupation rights 

539 The Analysis of districts is a most important work, and 
one which in many cases has been well done But it has, so far, 
had reference mainly to the question of security ogainst famine, 
what is now needed is, that there should be an analysis of districts 
with regard to their general agricultural capacity and condition 
In such work the employment of trained “ experts " will bo very 
necessary. 

The most elaborate work as yet done in the analysis of dis- 
tricts has been the compilation of the t{ Statistical Atlas of 
Bombay ” This atlas comprises an immense amount of information 
and statistics respecting the agriculture of the different districts 
of the Bombay Presidency. 

In the North-West Provinces and Oudh tho Annual Roports 
of the Department give, from time to time, statistical maps snow- 
ing the distribution of different crops throughout these Provinces 

T_ U ll .1 i I e _ t 1 -»n t- « 1 — — 


valuable “ Manual of Coimbatore," by Mr F. A. Nicholson, of 
which 1 have made copious use in this Report 

Nothing has yet been done in this d rechon in the Central 
Provinces or in the Punjab, bejond what is contained in different 
Settlement Reports 

\ In Bengal, however, a few districts have been special!} reported 
upKin, notably the Dacca District by Mr. Sen, and the I*"*? 
a District by Mr Basu I hai e read both of these Rfj'orts 
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with considerable interest, and I think it would be a great ad- 
vantage if the work were continued successively for the different 
districts throughout the Presidency. 

540. Under “ Measures of Protection ” are included the establish- M»««ow« of 
ment of “Fuel and Fodder Reserves}” the formation of plantations pwt ** H ® n 
along canal banks and railway lines, arboriculture; irrigation; 
taccavi advances for digging wells, and for other purposes ; recla- 
mation of ravine and salty land (mar) ; embanking of land; emigra- 
tion, etc. Sufficient has already been said under each of theso 
headings. 

f * * . V t rt 4 ■ ’ 1 ■" ■ ■ 1 11 ■ Farms, ** it shJw“ l<armI 

is t ■ ■ . : ■ * . i icsc call for 

spe . ■ . ; . ' . ■ . * ■ ultural Ex- 

bib . ■ *' ! . Vorth-West 

Prc . ■ . i* . . .. universally 

successful, and in several instances it ha3 been decided to give 
up Shows which were formerly held regularly. The non-success 
has been, perhaps, most marked in Madras, and what appears to 
me the chief reason of failure is, that the Shows have merely been 
held * 4t " 1 1 ■ * 1 ” . * * ' that 

they ' . l erest 

on t ; 4 • iinng 

my tours I had the opportunity of visiting two or three 
Agricultural Shows, and I was much struck by the differences be- 
tween them, even in tho case of districts not very far apart. 

Thus, the first one I went to, vie , that at Saharanpnr, though 

it was interesting in some respects, compared very badly, alike in 

the exhibits and m the interest taken, with the Show held a little 

later on at Meerut (Nauchandi Fair). 1 put this down mainly to 

the lack of local interest taken m the former, and to the little 

encouragement given by the English officials. In short, I believe 

that the success of a Show depends in great measure upon the sae«tua*piii«u 

efforts of the individual Collector or other resident officer, and that «m>ru, T 

he has it largely in his power to make tho Show a success or the 

reverse. "Where, as I found to be the case in Madras, a Show 

was held mainly because the Government had decided that there 

should be one, it is not to be wondered at that the intorest aroused 

was small. At Saharanpur no effort appeared to have been made 

to foster local industries, and the exhibition of local work was :<£»{ isaoVriii 

very inferior, at Meerut, on the contrary, the exact reverse was tho 

case, and an admirable collection of the results of native and local 

talent was to bo seen. Turning to tho more agricultural side, I 

must say that I was quite surprised to see at Meerut a Show which 

would by - ' ’ ’ ’ ’ r 

some of oi 

cattle espt 

matches, trials of water-litts, the working ot tho “cream-scjvuator,^ 


At the Meerut Show I noticed particular!} the horse ring. It »*• 
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was admirably constructed, and quite picturesque with its enclosure 
of bamboo fencing topped with straw. The arrangements for the 
entry and exit of the horses, and for sending them round the ring, 
as also for the judging, were capital 

In some matters I would venture to suggest possible improve- 
ments. 

Definite flitarci ^ ^ a7e seen ^ Ilieil t l0ne ^ that in some cases the dates on which 
Shows are to be held are not fixed long enough ahead, and are 
altered after they have been once fixed, also that they are not suffi- 
ciently advertised Both of these points must militate against the 
success of a Show. The fixtures ought to be made well ahead, 
and the dates be rigorously kept to, so that the Provincial 
Agricultural Department C3U issue, in advance, a list of the Show 
fixtures for the whole year. If dates are changed or if fixtures 
are left uncertain, people are sure to lose interest, and it also 
prevents proper advertisement being given to a meeting The 
Good notices of the Show should be m the vernacular, and the more 

•dretitoemeat W1( j e ]y distributed thev are the better. 

Xnna.i p, 0 It is well worth considering whether it would not be a good 
tine al Show p] an j- 0 f 0 j] ow the plan adopted by the Royal Agricultural Society 
of England, and to have one Great Show annually in a Province 
(the locale being changed from year to year), this taking in turn 
the place of the ordinary local Show held in any particular 
district To this Show the Government subsidy might be confined, 
and a regular rota being determined upon, each district would be 
visited in turn and more outside interest be aroused 


Prtctlcul 

Judgos 


Sjutom el 
jod* o * at 
Horae Ebows 


Next, every effort should be made to get good practical judges 

It is, I know, the practice always to turn to the Collector, or to 
the Director of the Agricultural Department, but it does not at all 
follow that they are the best agricultural judges. 

In the awarding of prizes for boraes, I noticed that as many 
as five judges are frequently appointed, one judge taking into 
account, strength, another judge, quality, a third, soundness, and 
bo on , 20 points may be awarded for each item, and the decision is 
given according to the highest total found on adding up the marks 
which each judge awards m his particular section There is, how- 
ever, no separate vetvrirnny exaHtfmAiun I "Wry math fitrtfot 
whether it is in the power of any judge to examine and to allot 
exact marks for one mdividnal quality possessed by a horse, apart 
from the others which it has, it is rather by a seating off of one 
against the other that a judge should base his award Besides, 
the difference of standard necessarily adopted when as many os five 
judges officiate at once, introduces errors which, I believe, are 
greater than the advantages gained by collecting the opini- 
ons of several different judges As a consequence, on looking 
into the figures when made up to a maximum of 100, I found that 
the differences, even with this large number of marks, were gener- 
ally *ery small and it was seldom that as ranch as 20 marks sepa- 
rated the best from the worst horse in a class, although the judges 
allowed to me that the real differences amounted to very much 
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fhorej and so, loo, it proved, for, in the not infrequent case of a 
** tic " occurring, the judges, without hesitation, expressed their 
decided preference for one animal over another, although the totals 
of the marks obtained on the individual system of judging were 
equal. There should, I think, he a veterinary examination of the 
horses, and un°oundness ought to duquaUfy and not merely to 
reduce the marks awarded. 

A Horse Show lo»c r 1 1 - ‘ . -1 . ’ *’ 

plan generally adopted 

forming practically a I‘ j 

arranged m classes, and being put side by side 60 that they can be 
compared. I was told that this arises from the fact of one man 
being in charge, possibly, of a number of different horses, and not 
hemg able to attend entirely to one, still it is a defect. 

Another want in connection with Agricultural Shows is that of catalog™ 
a Catalogue. The issue of a catalogue with corresponding num- 
bers on the exhibits would much add to the interest taken 

Prom what I saw of poultry exhibited at Shows, I thought 
that very considerable improvement might he effected if more 
attention . 1 ‘ ' ' • ’ 

The . . ■ 

open to g ... . . . Eft!-" 

are allow 

that the specimen is at all representative of the crop from which it 
is supposed to have come It is quite easy to pick over by hand 
a sample of wheat or other gram add to make it look excellent. 

But there is not any certainty that the sample exhibited has come . 
off the field of the particular exhibitor. If prizes are awarded for 
grain ’ ” ' ’ . ■ . a lse for 

corn li . y some 

respon * • . prizes 

is, th„ ■ . or for 


the be . u . . , nzes." 

This would do a great deal more than gram prizes in stimulating r|jij 
improvement, and would be free from the objections to the latter. p?«i*r?ji* * 

In regard to the exhibitors themselves, more care should be ot 
exercised in order to ascertain that they are lo»d fide exhibitors and MhlbiiorV. ° 
cultivators There is little doubt that in many cases men have 
made it a regular business to “farm" the prizes offered, by the aid 
of some particular exhibit of which they have obtained the use, 
though they may not be the genuine owners or exhibitors. Such 
bbuse must have the effect of keeping the genuine cultn ators from 
exhibiting at Shows 

The last point to which I shall refer in this connection is the TrMfofimp'*. 
trial of implements, "*“ w 

"Without doubt, a considerable amount of interest is aroused 
by competitions of this kind on Show grounds, but I am afraid 
that they are not always earned out with sufficient care, and it 
would be much more satisfactory if more exhaustive trials were 
conducted at Experimental Farms. The latter are the places where 
such trials can best be made, and m the case of new implements, 
they should be submitted to rigorous tests before the imprimatur 


403 


Agricultural Departments, 


agr1eu1toi»l 
rep»rtm«at« 
t ootd not 
comp*!* «rllh 

f mrehiSBd 
mplementi 


*<«tlh Wjit 
^Mrlqctl «od 


MldrM 


0*Df»| 


of the Agricultural Department Is placed upon them Again, it is 
the general practice for Provincial Agricultural Departments to 
exhibit at the various Shows, and to enter for competitive trial 
a number of implements of different makes which have been pur- 
chased by the Department. This appears to me hardly fair upon 
the makers or inventors of the implements, for the success or non 
success depends very much upon the particular implement which 
the Department happens to ha\ e, the time at which it was pur- 
chased, and the way m which it has been kept and used Thus, a 
sugar-null of a particular make, which the Department has bought 
some years previously, and has probably used also m the meantime, 
may be brought into competition with a brand-new machine ex- 
hibited by some rival maker If there are to be these competitions, 
the credit of the makers should not be dependent upon a machine 
exhibited by someone other than themselves, but they should have 
the opportunity of being represented by the latest and very best 
machine which they can turn out at the time, after that, in the 
event of failure, they would not have any reason to complain that 
they have not been fairly represented 

I notice that one year, m a competitive trial of sugar mills at 
Saharanpur, the number of points awarded to a mill exhibited bv 
the makers themselves was 88, while one of a different make and 
exhibited by the Agricultural Department had 87 points given to 
it Such minute distinctions as these, under the conditions of a 
rough trial, ought not to be drawn, and the fame of one firm should 
not be made at the expense of another, when there is no practical 
difference between rival exhibits and more especially when one firm 
is represented by a new machine, and the other by one probably 
of earher ' * m ‘ ■ ’ ■ ' D ‘ ild do well, I 

think, to 'online them 

selves to . - implements 

brought under their notice 

In the Bombay Presidency some six different Shows are held 
annually, the annual Government contribution to them being about 
Its 8,000. The Horse Fairs at Poona, Ahmedabad, and Sind 
are the best known Shows, the last named being generally very 
successful 

In the North-West Provinces and Oudh the chief Shows arc 
those at Aligarh, Meerut, Saharanpur, Etawah, and Muttra 
Government awards over Ks 1,000 annually for cattle prizes In 
connection with these Shows tbs services of Mir Muhammad 
Husain, the Assistant Director of Agriculture* are invaluable, and 
to his energy their success is m large measure dne 

In Madras the chief Shows are those at Bellary and at Salem 

In Bengal occasional Shows are held at about five different 
towns 

At the different Shows held throughout the country a stimulus 
is given to Horse-breeding by the purchase of joung stock for the 
Army Remount Department, some of the officers of which attend 
the Shows and hoy animals which they think likely to meet 
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army requirements in the future Mares are also selected to 
be “ branded” mares, and thus become eligible to be served by 
Government stallions 


542 Under the head “ Experimental Farms ” are also classed o Ob« fernetM 
seed distribution and sale of implements Cattle breeding, veteri AK<-otar»i 
nary establishments, etc , which come under the next head, have D *p* rtn>#DU 
also been folly referred to before 

The other heads under which the work of Agricultural Depart 
ments falls do not call for special mention by me 

m n *• - i Departments of Agncul- Oman «iii«n #i 

i the Punjab, for instance, a nnmt < rror >> 
merely forms a part of the 
Land Revenue Administration, its Report being included in the 
general one of the Administration and not being given under the FoDJ * 
different heads prescribed by the Government of India 

In the Central Provinces there is a Commiss oner of Agncul central p r »T 
tore, who combines with his duties those of Commissioner of ner ‘ 
Settlements 

In Madras there was no separate Department until 1882, and u,d, “ 
the Director is not a travelling one but always remains at head 
quarters 

In Bengal there was no separate Department nntil 1885, and 
the one then started was established only as a temporary or tenta- 
tive measure 

In the North West Provinces and in Bombay, there are sepa Jforthj7«t 
rate and complete organisations 


544 The Agricultural Department has frequently been found Tb« rotor, 
fault with on account of the mistakes which it has made, and of rM'ranut* 
the number of minor matters which it has turned its attention to, p 
while neglecting the larger and more pressing questions It has 
been pointed out that the Department has exerc sed itself about 
the introduction of iron ploughs, of cotton cleaning machines 
iff machinery) and has spent time and money in attempting 
impossible hybridisations of cotton, whilst it has declined to tackle 
urgent matters such as the indebtedness of the cultivating classes, 
the over assessment of the land, and the working of the system of 
loans for agricultural improvement It is not for me to defend the 
Department from such charges, or to say that they have not been 
justly made, but it is dear to me that the work of the Department 
has been greatly hindered by three mam causes want of sympathy, 
imperfect machinery, and want of money I have attempted to 
prove that the first should not be any longer shown that the 
second is capable of improvement, and that, thirdly, the further 
expenditure of money is an absolute necessity for the accomplish 
ment of any real good 

What bne exactly the Department should take op depends 
entirely upon the machinery with which it is fitted and upon the 
means placed at its disposal I have indicated that I consider that 
one great problem which will have to be met in the immediate 


4lQ dgncittlural D'parttxetoli 

fnture 1 3 the provision o£ “Fuel and Fodder Reserves/’ m ordef 
to supply wood to take the place of dong as fuel, and bo to set free 
the dung for its proper use as manure to the land I have also 
expressed an opinion that a share m the management of loans (faerarj 
system) for digging wells and for other agricultural improvements 
might with advantage bo entrusted to the Agricultural Depart- 
ment, and that the Department should have power to enquire mtfl 
cases of over assessment, and to recommend exemption from assess- 
ment in special cases, in order to encourage the carrying out of 
agricultural improvements But such measures cannot be earned 
out without a more extended machinery than the Department pos- 
sesses and without its having placed at its disposal considerably 
larger means than m the past 'That a larger expenditure is war- 
ranted I fully believe, and I am confident that the outcome will be 
the bettering of the condition of the agricultural classes, and the 
increase of revenue to the State 

In conclusion, I would urge once more the need of having 
uniformity and continuity of policy In a country like India, 
where conditions are so diversified, there must of necesoity be 
d fferences of method m the working out of any pohev, and these 
methods may have to he altered according as the conditions alter 
But there should be uniformity of general principle, and one policy 

alike should characterise the action of Agricultural Departments, 

both Imperial and Provincial. 
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CONCLUSIONS 

545 In order that Agricultural Departments may be equipped 
\vith the right kind of men to carry out tho agricultural improve-- 
meats which have been suggested in this Report, it is very desirable 
that more attention should be given to the early training in a scien* 
tific direction of future Civil Servants, and that, on their arrival m 
India, they should have more opportunities of acquainting them- 
selves with the agricultural conditions of the country This will be 
best effected by giving more weight to Natural Science at tho open 
competition and at the final examination, and by drafting a certain 
proportion of the men, on arrival in India into the Department of 
Land Records aDd Agriculture Ont of those who have distin- 
guished themselves by their proficiency in science, and subsequently 
by their interest itk agriculture, the future Agricultural Directors 
mignt advantageously be selected. 

The position of Agricultural Director should be invested 
With some administrative power, and the granting of loans for 
agricultural improvements should be 1 a part managed by the 
Agricultural Departments Analyses of districts should be made 
in respect not only of security from famine, but also of general 
agricultural conditions and requirements 

In order that the work oE Agncnltural Departments may 
proceed in the right direction there ire two essentials, (1) a more 
competent machinery, and (z) an increased expenditure of money 
upon agricultural improvement 

Lastly, there must be uniformity of principle in the action of 
Imperial and Provincial Agricultural Departments, and a conti- 
nuity of policy throughout 

RECOMMENDATIONS EE atiohI ND 

546. That more weight b“ given to Natural Science in the 
open competitions for the Civil Service, and at the final examina- 
tion of probationers 

That a certain proportion of junior Civilians, on arrival in 
India, be drafted into Departments of Land Records and Agri- 
culture 

That Agricultural Directors be chosen from those men who 
have distinguished themselves m Natural Science, and subse- 
quently by tbeir interest in Agriculture. 
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manures, ■■■ ■■ ■■ ■■ 

bringing ■ ■ ■ ■ ■ ■ • 

of orerbu ■ . ■ ■ ■ ■ * 

the Rcp-C ,»■ , ■■■ • „ ■ 

in the lieport are repeated, and explanatory notes are added where necessary 

A. ( see Chap. V, paragraphs 58—68.) 

Composition of "Wheat Soils from the Sirsa sub-division 
(Punjab). 


(Soils dried at 212° F.) 

No. 1. 

From 

Ghsggar 

Bed. 

No 2 

From 

Sotar 

Valley. 

No 3 

From 

Gudah. 

• Organic Mattsrand combined Water 


■63 

2 67 

•66 




2-68 

4 32 

162 

Alumina .... 



172 

685 

202 

Carbonate of Lime 



2 96 

2 67 

3 33 

Magnesia .... 



1-07 

197 

107 

Potash . . * . 



39 

74 

•31 




16 

•08 

11 

Phosphoric Acid . 



•17 

23 

•19 

Insoluble Silicates and Sand 



9033 

81 67 

9(V70 




10000 

100 00 

100-00 

• Containing Nitrogen . . 



07 

•02 

trace. 

Equal to Ammonia 



03 

02 

trace 


No. 1 is soil from the bed of the Qhaggar, a stream wlich is crossed on the 
journey between kalki and Umballa In the lower part of the coarse Ibe bed 
js sandy The soil was light-coloured, containing much fine sand with mica- 
ceous particles. 

No 2 is soil from the Sotar Valley, whioh seems to have been formerly the 
bed of the G! a_gar , the bottom is firm and even heavy soil. It is reoboned to 
be the best soil iu Sirsa The sample analysed was free from mica, and was not 
neatly as fine and eaudy as No 1 

No 3 ib a soil called Roush, a name applied m Delhi and the North-West 
generally to aDy sandy loam. It is very like No 1, but is even finer and more 
randy. 
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however, both of vegetable mallet and of mitogen will, I consider, be very 
necessary in all three cases. Green-manuring, or the use of cattle-dung or simi- 
lar nitrogenous organic materials, will be tbe best means of supplying tbe defi- 
ciency 

( Tor further remarks tee Chap V, paragraphs 58 — 63. ) 

B, (see Chap. V, paragraphs 63 — 6S.) 

Composition of Coffee Soils from Munjerabad, Mysore. 


(Soils dried at 212° F ) 

No 1. 

No 2. 

No 3 

* Organs Matter end combined Wster . 

715 

13 73 

13 30 

Protoxide of Iron 


trace 

151 

2 54 

Peroxide of Iron . . 


5 01 

11 S3 

12-02 

Alumina .... 


20 39 

11 53 

13 81 



20 

32 

•32 

Magnesia . 


2S 

*32 

20 

Potash .... 



•10 

10 



12 

•12 

09 

Phosphoric Acid . 


13 

*15 

•10 

Snlphurio Acid 


03 

*02 

•Oi 




— 

— 

Chlorine .... 


■01 

— 

— 

lusolublo Silicates and Sand 

• • 

65 40 

60*3 i 

6733 



100 00 

mm 

10060 

* Containing Nitrogen . . 


032 

* *20 

20 

Equal to Ammonia 

* * 

039 

at 

SI 


No 1. Bmdiganhhlla, Ida llnnoo, considered good coffee soil 
No 2 Bartcbinhuila, tipper Toddvmao’e field, where coffee does not do 
well 

No 3 B&rtchinhulla, Kemp Mucoo, from Nui Gondas lleetloo, where coffee 
does not do well 

It is primarily noticeable In these ■» '• - * * ■ 

soils given m Appendix A, th * i . ■ 

larger, and that the sous also 

On the other hand, there is • s'* 

consider a decided deficiency oi 

taceously practised Potash, toe. • ■ . * 

Wheat soil*, and, for the requi ■ . * 

amount does not seem aulEai ■ « «. -uu w Nos 1 end 3 

Manuring with wood ashes, or some other source of potash, would h« K »- c - «l 
in all cases Phosnhnrm u<* «* ■ r . . — , ■ 

bones m a • -t 

the same* • ■ * ■ ■ s .... 

and alomi . > ■ 

aoils On • . 

ance tn the • *. ■ * 

seem to ree. .... ; ■■■• , i« » 

probably a < , « ■ ■■ , ■ ■ 

state of pe * . • 

(For further remarks tee Chap V, paragraphs 63—65, and Clap XIV, 
paragraph 363 ) 
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C. ( tee Chap. V, paragraph 99.) 

Composition of Two Samples of Well Water and Canal Water 
from Rawatpur, near Cawnpore, taken April 1890. 


— 

Well Water. 

Canal Water 
(Cawnpore Branch 
of Lower Ganges 
Canal ) 


Grains per gallon 

Grains per gallon 

Total Solid Residue (at 130° F ) . 

71 93 

16 16 

Containing— 



Oxide of Iron and Alumina . 


28 


756 

3 M 

Magnesia . 

6 SO 

168 

Potash 

•37 

80 

Soda .... 

20 63 

140 

Chlorine .... 

9 20 

•30 

Phosphoric Acid 

•73 

•06 

Nitric Acid . . 

6 50 

— 

Sulphuric Acid . 

6 30 

106 

Soluble Silica 

1-96 

126 


002 

OOl 

Albuminoid Ammonia 

*005 . 

•007 


Combining the above constituents together in the forms m which 
they are probably present in the waters, the composition of the 
samples may be represented as follows — 


— 

Well Water 

Canal Water. 


Grains per gallon 

Grains per gallon 


409 

4 65 

Carbonate of Magnesia 

13 23 

3 62 

Carbonate of Soda 

16 41 

2 39 



60 

Sulphate of Lime . 

10 71 

180 

Phosphate of Lime 

159 



69 


Chloride of Sodium . . 

1469 

— 

Nitrate of Soda . 

8 66 

— 

Oxide of Iron snd Alumina . 


•28 

Soluble Silica 

106 

126 


Total Soil! Constituent. T 1 93 { 15 IS { 


Free Ammonia . . -003 „ OOl 

Albuminoid Ammonia . *005 „ *007 


(For detailed remarks on the above analyses tet Chap. VI, psragtaph 99) 

27 
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I). ( see Chap. YU, paragraph 321.) 
Composition o i Indian Cattle-duo g. 


[ Solid Droppings of Cattle. ] 


— 

Dung from 
Lean Cattle 
(air-dned) 

Dung from grain fed 
Cart (bandy) Bullocks, 
(air dried) 

Moisture . 

19 o9 

1766 

* Organic Matter 

5923 

6189 

t Mineral Matter (ash) 

2115 

20*25 


1O0CO 

lOOOO 

• Containing Nitrogen 

134 

109 

Equal to Ammonia 

1 62 

131 

t Containing 



Insoluble Siliceous Matter 

14 13 

16 76 

Onde of Iron and Alonuna 

3 36 

136 

Lime • 

104 

85 

Magnesia 

41 

SO 

Potash 

116 

60 

Soda . 

34 

•26 

Phosphoric Acid 

47 

54 

Equal to tribasic Phosphate 



of Lime . . . . 

103 

118 


(For detailed remarks on nbore tee Chap VII , paragraph 121 ) 

E. (see Chap VII, paragraph 121 ) 
Composition of Ashes of Indian Cattle-dnng, after burning. 


Moisture 

. . 204 

Organio Matter 

. 240 

Onde of Iron and Alumioa 

. 9 20 

Phosphoric Acid . . 

. . 1 37 

Lime ... 

176 

Alkalies, Magnesia, etc 

. Sfl? 

Insoluble Siliosous Matter * 

. . . 8020 


100-00 


• Containing Nitrogen ..... * 17 

Equal to Ammonia . . , . HO 

+ Eqoal to tribasio Phosphate of Linjo . , .203 

J Containing Potash 2-05 
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F. (tee Chap. VII. paragraph 140.) 

Composition of Drainings from Manure heap ( gabra tipi) taken 
at Mtinjerab.nd, Mysore, 

Water and Volatile Matters , , .0720 


Non- volatile Organic Matter* 
* Mineral Matter (ash) , . 


[2 71 Total Solid 
' Residue. 


Total Nitrogen *144 

Equal to Ammonia .... 174 

• Containing - 

Silica ....... *310 

Oxide of Iron And Alumina . . . *243 

Lime 075 

Magnesia . . . 059 

Pot**h *42C 

Soda ... ... 029 

Phospbcne Acid . ... "050 

Equal to tribeno Phosphate of Litne « *110 

Specific gravity at 60" P 1 025 

A standard English analysis of Drainings from Hanaro heaps (Johnston 
and Cameron'* Elements of Agricultural Chemistry and Geology, page 33(0 
gircs the following figures — 

In 100 Ports Parts 

Total Solid Kesidne 1 939 

Containing Chloride end Carbonate of Potash . 511 

„ Phosphates of lime and Iron . . . .101 

Total Nitrogen ....... 'OH 

Thus, the Drainings from the Toditn Manure heap were slightly richer 


England. 

G. (tee Chap VII, paragraph 146.) 

Composition of the Urine of Lean Cattle and Grnin-fed Cart 
(dandy) Bullocks. 


Water and Volatile Matters 
Non 'volatile Organ io Matters 
* Mineral Matter (ash) 


Total Nitrogen 
Equal to Ammonia 
* Containing- 
fiil/ca 
LuOe 
Magnesia. 

Potash . 

Soda 

Phosphorio Acid 


(For detailed remarks tee Chap. VII, paragraph 140) 
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H. (/?' Chap. VII, paragraph 149.) 

Composition of Lea res and Twigs u=ed for L.tter in Mysore. 


1 

L 

Lrares | 

9 

Lea res 

(camlj Jaebjrtit \ 

tree Leatev) 

i 3. 

TwigT- 

Jlciitcre . . . . j 

1072 

2073 ; 

11-63 

* Oreas'c Matter . 

Si'S 5 

r^-is 

srt*5 

t Mire-al Matter (ash) . 

4-60 

10-S3 j 

s- 73 


! icooo ] 

10000 | 

10OO3 

* Contar=«=s Nitrec-n . 

MS j 

•Si 

■72 

Eqt^l to Aa=C=J . . j 

1-43 

1*10 

*S7 

t Coctaharg — 

■os 1 

! 


SiLca .... 

3 53 ] 

•05 

Oiii« c£ Iron . 

■i9 

— f 

05 

Alpaca . 

•03 

. 

•u 


1-01 , 

— 

I So 

Masrw-S - - • ( 

■51 , 

— 

S3 

Pcti*t. . • ! 

1-09 t 

*73 

•f« 

£<d. . . . . 1 

•or , 

— 

•11 

Picsyicnr Arid 

■10 

— j 

13 

Eqcil to triiaEc Pkd- 
fh‘e of Li=e • 

*22 

107 I 

•S'* 


(For detail rerea-l* »** Caaj> VII, pirsc^?h 115 ) 


J. (re Chap. VII, paragraph 127.) 
Competition of Indian 03-cabe refuse used as Manure. 


— 

1 Carter-cil Be»a Cal* cr 
Cuiee pen: 

. S-»*ar 

ffljSra) 

fcour. 

1 

1 Frets 
— I Cabent . 
j(ts31ed)- 

3. 

Frees 

1 Mjwer*. 

Slejhrre 

1072 j 

9-49 

10-63 • 

12-19 

• Ors*=j; Matter . 

S2‘S’» 

74-91 

*1101 

S3 *42 

To*al Pic«p!ii*w 

5-29 

4-95 

401 

237 

AJislic'* Salta, e‘S- . 

42 

290 


1-fs 

Icr'Ir v ’s S.l.£vo;s Matter 

•». 

775 

55 

■C4 


10X0 i 

10003 

10003 

I COCO 

* Cc"t*lai=g Kitrrcea 

404 

4-35 

4S9 

r-5S 

E-pxal to Antaa=-* 

5-93 

| 

6-23 

594 



s * a f\ -Nafro -cn!N»,“ ersaled tr r= jet -err ; the e*S« »»?’« 

were cot. tot were i=eVj tie re*-«* (af-?r extraetwn cf el n tie ci'jr* *"«▼; 
rcogtlr Fre~ed toj^tier without the *ii of e *eireerr. 
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K. [tee Chap. VII, paragraph 127.) 
Composition of-Tndian Fecduig-stuffs for Cattle. 



Earth-nut Cake 

S 

jii 

o 

g 2 



(Dnde- 

eorti* 

caied.) 



>»g»2 

Ml 

tq 


(Decor- 
ticated ) 

= <5 
jf? 

o « 

& 

£ 

Moisture . . , 

810 

080 

8*03 

11-90 

968 

Oil . 

7-26 

6 50 

13 01 

6 43 

9 23 

• Albuminous Compounds . 

47 81 

47 31 

38 92 

3401 

24*93 

Carbohydrates, Digestible 
Fibre, eto 

25 02 

19 8 

22*12 

22-27 

47 42 

Woody Fibre . 

4 86 

1026 

4 70 

17*14 

470 

| Mineral Matter (ash) 

6-95 

6 85 

13 22 

8*25 

414 


100-00 

ESQ 

100 fO 

10000 

100-00 

• Containing Nitrogen 

7 65 

757 

6 22 

6 44 

3 99 

f Including sand 

3 25 

- 

2 89 

125 

- 


| 

Idahva 

(Sottia latxfoho) 
refuse 

from Distillery 

Moisture .... 

17 92 

Oil . 

*46 

• Albuminous Compounds 

3*44 

G um, Mucilage, etc . . 

3 08 

Sugar .... 

64 40 

Digestible Fibre . . 

314 

Woody Fibre . 

213 

t Mineral Matter (ash) . 

643 


100-00 

• Containing Nitrogen . . 

■f Including sand . . 

*55 
- 290 


Tb« Urge amount of sugar in tha Malva refuse is nobeeable. 
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h. (see Chap. VII, paragraph 136.) 
Composition of Indian Bone-meals. 





|§ 

n 

Moisture . • • . 

| 850 

776 

650 

732 

* Organic Halter . . 

28 85 i 

2933 i 

18 75 

23 43 

t Phosphoiio Acid 

25 00 

1 24-03 

1815 

2203 

Lime . . • 

33 79 

32 56 

37 55 

33 88 

Magnesia, Alkalies, etc . . 


103 

3 24 

2 36 

$ Carbonic Acid 

3 00 

1180 

715 

Insoluble Siliceous matter . . 

•40 

224 

401 

3 78 


100 00 

IOC 00 

100 00 

100 00 

* Containing Nitrogen « 

412 

4 04 

2 78 

335 

Equal to Ammonia . 

1 5 00 

1 490 

3 38 

407 

fFqnal to tnbasio Phosphate of 

5458 

62 83 

89 62 

4321 

t Equal to Carbonate of Lime 

- 

6 82 

26 82 

1625 


M (see Chap. VII, paragraph 189.) 

Composition of Materials used to adulterate Indian Bone-meal. 
(Samples taken at Mazagon Bock, Bombay, 10th January 1891.) 



A 

B 

C 

Moisture • 

; 3 29 , 


4*37 

Lime . , 

43 78 j 

^ 33 23 | 

4043 

Magnesia 

| 135 


| 20-00 

Oxide of Iron and Alumina 

4 78 J 

7 65 

2-30 

* Carbonic Acid . 

29 64 

24 64 

2355 

' Alkalies, etc . 

4 70 

583 

405 

soluble Siliceous Matter . 

• Coi 

E 

1246 

28 65 

30 

10000 1 

100-00 

100-00 

( to Carbonate of Lime 

Sam pit 

or so J 

56 00 

6189 


roughly nr* A Grey-coloured 
It Shell sand 

1 White ProbabJj- powdered magnesian limestone 
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Chap. XIV, paragraph 333.) 

ns o t Samples of Indian .Wheat taken from 
of Cultivators in Iho Catvopoto district. 


Paragraph 393 I bare given a title setting cot thopor- 
i» kinds of impnntte* fonnd in biz eamplee of what 
a thresaicg*Boors of cultivators and cleaned in my 

wantatt, however, In addition to stating the imparities 
g.aoeotding ns they happen to be targe geode end lamps 
t, or Bm»ti seeds end fine earth, eto ,to give the imparities 
'.mgs that etc raaogaixei by the London Cora Trade 


Villsge. 

Barley, etc.* 

Dirt t 

Total other 
than "Wheat 


percent 

percent 

per cent 

aattpnr 

072 

■051 

•126 

-urnpore 

1-06 

600 

16bO 

Qolaja . 

U20 

650 

VUO 


Li khan pur 

i-oia 

1-010 

2*020 


Bawatpur 

300 

■280 

•670 


Nawabganj , . 

660 

540 

1-200 

Average 

720 

612 

1-232 


• The term “bailey, etc , includes all grain of intrinsic r&lne, such w 
bade y, p<a*» 1 inseed, etc 

| Tbetem " dirt" includes earth, chaff, and miscellaneous weed seeds 


No 1 

— 

: 

Parley, etc 

L _ 

Dirt 

Total other 
than Wheat 

■ 

Balk m Cawopore 

B 

per eent 

per cent 



■ 

Market ... 

1 

*B2 

863 


(For further details*** Chap 2 IV, paragraphs SSS— 1 ) 
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O, ( see Chap. XIV, paragraph 388.) 

Mechanical Analyses of Samples of Linseed taken from 
Cultivators' Stores and threshing-floors 


Mechanical Analyses of 18 Samples of Linseed from Bilaspnr 
district Central Provinces 


1 

Whence taken 

Imparities removed 
by sieving 

Imparities removed 
by band picking 

& 

Sieved 

Linseed 

Impari- 

ties 

Pare 

Linseed. 

T ( )bl 

Impurities 

1 

From threshing floor . 

per cent 
95 62 

per cent 

4 38 

per cent 
94 49 

per cent 

6 51 

a 

„ store jn hoaso 

90 21 

9 79 

87*70 

12 30 

3 

, threshing floor 

9618 

3 82 

9426 

6 74 

4 

9417 

6 83 

52 89 

711 

5 

,, store m house 

97-07 

2-93 

95 81 

419 

6 

» »» 

03 83 

617 

9207 

7 93 

7 

, , 

90 08 

0 92 

8788 

U 12 

8 



05 35 

4 65 

93 61 

6 39 

0 

.. 

95 33 

4-67 

93 10 

6 00 

10 


91 Si 

8 68 

89 83 

1017 

U 


9431 

6 69 

92 93 

707 

13 


04 24 

6 76 

92 81 

719 

i3 

„ „ , . 

94 72 

6-28 

9312 

688 

14 

» it . 

96 03 

3 97 

0418 

5 82 

16 

• •• . 

9213 

788 

89 33 

10-67 

1(3 

U , , 

96-29 

3-71 

96 62 

4 48 

17 

, , 

06 28 

3 72 

95 36 

463 

18 

- 

97 66 

2 14 

96 66 

SSi 



Average 


9287 

7 13 


Mechanical Analyses of Four Samples of Linseed from Raipar 
district, Central Provinces 


t\ 

' 

| Impnntiei removed 

1 Imparities removed 



by sieving 

by hand picking 


Whence taken 





X j 

Sieved 
| Linseed 

Imparities. 

Pore 

Linseed 

Total 

Imparl tie** 

! 

tlo 

Consignment to a 

I Trader 
| Raipar market 

per cent. 

1 08 53 

percent 
147 , 

per cent. 
9777 , 

per cent. 

2-23 


1 018S | 

612 , 

02«5 , 

716 

•• j 

1 D3SD 

6*1 i 

02 S7 

SC3 

8a 


4-93 

9316 

fl 81 



| Avenue j 

03-94 

6-06 
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Mechanical Analyses of Two Samples of Linseed from Jubbulporo 
district, Central Provinces. 


i 

Whence taken 

1 

Imparities removed 
by sieving 

Imparities removed 
by hand-picking 

53 

Sieved 

Linseed 

Impuri- 

ties 

Pnr® 

Linseed 

Total 

Impurities 

28 

24 


per cent 

90 38 ] 

97 20 

per cent 
SG2 

2 80 . 

per cent 

94 89 

90 72 

per cent 
611 

3 28 




!••••! 

95 81 

419 


Mechanical Analyses of Two Samples of Linseed from "Damoh 
district, Central Provinces 


26 


94 45 

6 55 

92 84 

7 16 

26 


91-21 

6 79 

90-36 

9 64 



Average 


9160 

840 


Mechanical Analyses of 11 Samples of Linseed from Nagpur 
district, Central Provinces 


27 

Stored in bonse . 

98 33 

3 67 

94 97 

6 03 

28 

> r. 

97 22 

2 78 

96 21 

3 76 

29 

From threshing floor 

99 00 

1 00 

98 10 

1 90 

30 

Stored in home 

98 00 

200 

96 76 

3 24 

31 

Brought to Ralli 
Brothers store . 

98 19 

181 

97 34 

2 66 

32 

From threshing Soot 

96 46 

3 64 

94 61 

63t 

33 

, , 

97 20 

2 80 

96 05 

3 ta 

34 


95 12 

4 88 


« 66 

35 

» • 

96 70 

3 30 

9151 

6 49 

30 


96 59 

3 41 


498 

37 

.. 

99 16 

85 

98 W» 

140 



Average 

95 79 

4 21 


Summary 



r 

94 

6 

Average of Samples from atl tie Five Districts 

< 

per cent i 

per cent. 


i 

Linseed 

purities 
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Appendix. 


O. (tee Chap. XIV, paragraph 338.) 

Mechanical Analyses of Samples of Linseed taken from 
Cultivators’ Stores and threshing-floors. 


Mechanical Analyses of 18 Samples of Linseed from Bilaspnr 
district^ Central Provinces. 


1 

Whence taken. 

Impurities remoied 
by sieving. 

Imparities removed 
by hand-picking. 

£ 

Sieved 

Linseed. 

Impuri- 

ties. 

Pore 

Linseed. 

Total __ 
Imparities. 

1 

From threshing floor . 

per cent. 
05 62 

per cent. 

4 33 

per cent. 
94 49 

per cent 

5 51 

2 


0021 

9 79 

87-70 

12 30 

3 

„ three limp- floor . 

9618 

3 62 

9426 

6 74 

4 

94-17 

6 83 

£2 89 

711 

G 

store in house 

9707 

203 

95 81 

419 

6 

. 

93 83 

617 

9207 

7 93 

7 


90 08 

9 9 2 

8788 

1212 

8 

*« U 1 * 

95 35 

465 

93 61 

6 39 

y 

If V r 

95 S3 

4 67 

9310 

6 90 

10 

,, .1 „ 

91 32 

8 68 

89 83 

HH7 

11 

• ► rr . 

94-31 

5 69 

9203 

7-07 

12 

.. 

04 24 

5 76 

92 81 

719 


„ „ „ , 

94 72 

5-28 

9312 

6 88 

14 

„ „ ... 

96-03 

3 97 

04 18 

5 82 

IS 

„ „ , , 

92 12 

7 88 

89-33 

10-67 

lG 

„ „ „ 

96 29 

3-71 

95 62 

4 48 

17 

* »■ .. . 

06'28 

S-72 

95 36 

463 

IS 

.. » » . 

07 86 

2 14 

06 66 

3-34 



Average 


92 87 

7.13 


Mechanical Analyses of Four Samples of Linseed from Raipur 
district. Central Provinces. 


- 1 
Q. I 

1 ' 

i 

Whence taken. 

Imparities removed 
by sieving. 

Impurities removed 
by hand-picking 

54 

S 

Sieved 
Linseed. \ 

Imparities, j 

Pare 

Linseed, i 

Total 

Impurities. 

3 

N^ignment to a 
>wler. 

per cent. ! 

percent. 

per cent. 



98 53 , 

1-47 

07 77 

2-23 


*^o»\m« r ket 

04 8S | 

512 

92-85 

715 


93-59 | 

6 41 

0197 



w ****^\ * - 

| 95-07 1 

4 93 

03 16 

B22m 



J Avensee . | 

93-94 

6-00 










. Impurities tn Linseed, 
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Mechanical Analyses of Tivo Samples of Linseed from Jubbulporo 
district, Central Provinces, 


B 

Whence taken 

Imparities removed 
by sieving 

Impurities removed 
by band-pioking 

No of 

Sieved 

Linseed 

Impuri- 

ties 

Pure 

Linseed 

1 Total 
| Impurities 

23 

24 


per cent. 
90 38 

97 20 

per cent 

3 62 

2 80 

per cent. 

94 89 

96 72 

per cent 
611 

3 28 



Averse 

je . . . 

95 81 

419 


Mechanical Analyses of Two Samples of Linseed from Damoh 
district, Central Provinces. 


1 

25 


94 45 5 55 

92 84 

7 16 

26 


94-21 5 79 | 

90 36 

964 



Average 

0160 

840 


Mechanical Analyses of 11 Samples of Linseed from Nagpur 
district, Central Provinces 


27 

Stored jn bouse . 

96 33 

3 67 

94 97 

6 03 

28 

„ „ 

97 22 

2 78 

96 21 

3 76 

29 

From threshing-floor . 

99 00 

100 

98 10 

1 90 

3(1 

Stored in house 

93 00 

200 

96 76 

3 24 

31 

Brought to Ralh 
Brothers store . 

98 19 

181 

97 31 

2 66 

33 

From threshing-floor 

96 46 

3 64 

94 61 

6 39 

33 


97 20 

i 80 

96 05 

3 95 

34 


95 12 

4 83 

9144 

*66 

35 


96 70 

3 30 

94 51 

6 49 

3H 


96 59 

3 41 


4 98 

37 


99 15 

85 

98 60 

1-40 



Average 

P5 73 

4-21 


SOMMABT. 


Average of Samples from *11 ILe Fit* Districts 




Cand to India when he wen*, out in October 1878 as one o£ the Famine 
Commissioners Hardly was I on board before I came in close and 
’ . . 1 ~ * v T 1 agnoulture m the person o! Mr R H. 

1 , m I had previously known as a Scotch 

• • his way to his coffee estates in Mysore 

■ • * Celt in the progress of agriculture in 

India, and in any movement for its improvement, rendered our meeting 
an invaluable ass stance to me, and one which I had reason throughout my 
tour to be extremely glad of Our daily conversations, and a study of the 
" Statistical Atlas of India ' (a copy of which Sir Charles Bernard bad 
kindly lent me ), soon convinced rue that I had before me a difficult and 
responsible task On board the * Bokhara ” I met Mr Justice Jardioe, of 
the High Court Bombay, Mr Harvey James, Secretary to the Government 
• of India in the Legislative Department Dr Warbnrton (Rapurthala), 

Sir H F Brown (Kilbum & Co , Calcutta), Mr Apperley (icdigo planter, 

Bettia), one or two tea planters, a Punjab irrigation officer, Mr Oldham 
(late of the Publia Works Department), and others more or less connected 
with Government Departments or with agriculture 
On coming within eight of Bombay I received a cordial invitation from p**, jj 

Lord Reay, the Governor of Bombay, to go direct to Government 1 

House Malabar Point Here, in addition to the Governor, I met Mr. 

Ozanne, Director of the Bombay Department of Agriculture, and Dr 
Theodore Cooke Principal of the College of Science, Poona At an 
informal meeting next day with them gentlemen, Mr Elliot, and Mr 
Bhimbhai, Assistant Director of Agriculture, Bombay, we discussed the 
general points to which my attention would specially be directed danng 
my tour 

On December 12th I travelled with Dr Cooke to Poona, and there tttt Posts, D*» Ij, 
Mr Howman, who bad come over from England in order to introduce the 
mechanical “ cream-separator'’ and English ay items of butter-making 
(para. 281) December 13 th was spent in going over the College of Science 

^ 620), and the Experimental Farm (para 433) attached to the College 
Ring to Bombay. I left again oa the evening of December 14th For 
Paehora, Mr Bhimbhai accompanying me We were met at Paehora by 
Mr P. R- Mehta, a former student and diploma holder of Cirencester 
College, now the Superintendent of the Bludgeon Experimental Farm 
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mcoJi kindness and facilitated very greatly my rather difficalt progress 
“ _ , “* ‘ 1 lung on Mr W 8 Sullivan, 

» ’cover Cooly where I stayed 

Somawarpet and Sanavada 

» . ay quarters m a disused 

, " succeeded « getting my 

drivers to tale me into Mysore territory, and poshed on to Sacrsra 
Santa Here I paid a visit to Mr Butcher, whose coffee plantations I 
went over, and then proceeded to Snklespoor, halting there for the night 
Moejersiiad ^ he next morning’s march (January 27) brought me to my destination, 

ftb S, Bartchmhnlla, Jfnnjerabad where Air Elliot met me, and here I remained 

nntil February, 3rd Under Mr Elliots guidance I went over his different 
estates and neighbouring ones, seeing both the cultivation and the pre* 
paration if the coffee for sale (para 363) In this way, and 1 1 loDg 
conversations on matters concerning Indian agriculture in general, my 
time was folly and profitably engaged and the help Mr Elliot gave me 
then and since was simply invaluable to me On February 3rd I had to leave, 
and proceeded by way of Chiekman,.lur and Ifadur, the Southern Mabrattft 
Mid ru Feb, Railway, and Bangalore to Madras which I reached on February 6th At 

.Madras I was met by Mr 0 Benson, Assistant Director of the Department 
of Laud Records and Agriculture with whom I stayed His Excellency 
the Governor (Lord Counemara) gave me two interviews and I also had 
other# with the Hon Air (now Sir Henry) Stokes, and the Hon Mr 
Garstm, the two Members of Council , also with Air H F Clogstoun, 
Director of the Department of Land Records and Agriculture, Mr C A 
Galton, Hevemie Secretary, Air J D Rees Private Secretary to tbs 
Governor, Air D Duncan Acting Director of Pubbo Instruction Mr 
C G. Douglas Examiner of Forest Accounts and Mr W Kieaa, Acting 
Prmoipalof the Saidapet College la company with Mr Rees l visited the 
Saidapet College and barm on bebruary 6th (paras 623 and 488). Early on 
the_ morning of Fobrnary 7th a conference was held at Air Clogstouu’s house, at 
which, in addition to Air ClogstooD, Mr Benson, Colonel Olcott and myself, 
several of the leading native landowners were present, among them being 
Mr 6 Subraroama Iyer, Mr R Ragunatha Bow, and Dr M lyaswami 
Filial , also Air P P.ajaratna AIndhar and Mr C K Snbba Row, Sob- 
assistaut Director of Agriculture In this way I wa« enabled to got some 
idea of the most pressing needs of agriculture in Southern India and to 
learn ia what respects its circumstances differed from those m the more 
northern parts I **arted off the same evening with Mr Benson on what 
was to me a very instructive and enjoyable tour through some of the 
ShijsU Ftb b a,st ™t* »n the southern part of Madras Leaving Madras, we arrived od 
1 * the morning of February 8th at Shiyali (Taniore), after crossing the 

Coleroon nver and coming upon the Tanjore delta, where rice was the 
principal crop then growing At Shiyali we were met by Mr C Sabauayagam 
Modliar who took us over bis estate and showed us the rice cultivation 
upon it (para 3I7J, and bis well oared for bullocks and improved iron 
ploughs (para. 281) In tbs evening we continued our journey by train, 
M*4a»,Feb 0, arriving next morning at Madnrs Mr Baurasubba Aijsr, and Air, 
Tillanayagam Fills i, the Deputy Collector, the Mayor of the Municipality, 
and other gentlemen met us and drove us to the farm which formerly 
belonged to the Madura Farmers Club (para 489), hut of which only ths 
dairy farming portion was maintained Here our Losts had collected 
a number of the subordinate revenue officials and of the leading raiyats, 
and with the e ] d of an interpreter we had a long and, to me most 
interesting conversation, or rather conference Similar gatherings of this 
kind were held at other stopping places during the tour, anu in this way I 
was enabled to get much information Mr Benson also had an-anged for 
representative r®en to come np from sotno of the rnoro distant parts, each 
asTinnevelly, which, for want of time I was unable to visit myself 

We left Madura in the evening, and pissing by Tricbinopoly, traversed 
the valW of tfce Cauveri until, gradually rising to the higher ground we 
reached Erode where soil and cultivation began to alter. Changing here 
ou to the Madras Railway, we continued to rise until we came, io tb« 
rT’io^it, *‘itmoon of February 10th, to Mangalam (A venaihi Road) In the 
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Coimbatore district. We were taken to see tbe "garden” (irrigated by 
welts) cultivation, and tbe system of enclosing fietds with hedges (par* 

240) Going onto AvenasM itself, we were shown fietef-nne plantations, 

tbe folding nl sheep and go&ta on tbe land fpm 126) tbe utilisation ol 

rand from tank bedi (para 132), the growing of perennial cotton (para 

SS8), the manufacture of laltpetre (nitre) (para. 133) and tbe breed of 

Coimbatore abeep. Late in tbe evening of February 11th we left Avenasbl, 

and while Mr Benson went direct to Salem 1 (truck off alone to Metta- 

pollinm, and thence drove up tbe hill to Ootac*mund, reaching this lovely 

hill station on the morning of the 12th mat I was unfortunate in not 0»teeyntin4, 

finding Mr Lawson the Government Botanist, m residence, bnt I met Mr ** “ 

D Hooper, the Government Qoinologtst, and also Major General Morgan, 

who tola me a good deal abont tea growing in the Neilgherries (pdras 857 

and S5S) The neil morning Mr flooper took me over the Government 

cinchona plantations and stores, and also ov»r tbe Dodabetta Tea Estate I 

left Ootaeamnnd on the evening of tbe 13tb» and joined Mr Benson at 

Salem on the 14th f reparations were then be ng made for an Agricultural Bslem, Feb t4 

Show that was shortly to be held here Mr Benson and I drove out aome 

10 mile* into the country ard saw the cultivation both on nnirrigated 

(“dry ) land and on that irrigat'd from “tanks/ and that watered 

hy wells ( * garden " land) Millets, tobacco, sugar cane and many kinds of 

vegetables were prominent crops, and here I «aw the old fashioned wooden 

mgammilts at work (para 237) On onr way hack 1 went to s*e Mr 

Hooper, Deputy Conservator of Forests, and had r conversation with him 

upon the administration of forests in Madras Tbe same evening I left 

Salem and returned to Madras on February 15th, where I paid a second 

visit to tbe Eaidapet College and bad an interview with Mr Kiess, tbe Feb 

acting Principal, after wbieh His Excellency tbe Governor gave me a 

second audience The neit day 1 visited the Hon Mr Stokes and aubae- 

qnently Mr Van Gaerel, the Chemical Examiner of Madras, leaving in 

tbe evening for Bombay, «n route for 8augor in the Central Provinces, 

where 1 was to meet Mr J B Fuller Commissioner of Settlements and 

Agtionltur# Central Provinces The first portion of the journey took me 

through tbe Bellary and Uachur districts, and I arrived at Bombay on ih« Bombay F*b 

morning of February 18th I employed the day in interviewing commercial 18 

mea in Bombay nod In getting from them information as to the conditions 

of the trade in wheat (para. 378 ef teg ), oilseeds (para 388), cotton (para. 

338), feeding cakes (para 127) bones (para 142), and other manures, as 
well as agricultural machinery Among others I met Mr John Marshall, 

Secretary of ‘he Bombay Chamber of Commerce Messrs Fiolay, Muir & 

Co , Mes*rs4 Volkart Brothers and Mr 8hallis In tbe evening I left ag3 d, 

going on, rid Bhusawal and Itarsi to Bangor which was reached on the 8*a*or F*t> to. 

morning of February 20th. Mr Fuller amved in camp on the 21st, and 

meantime 1 had & look at tha cultivation around, a great deal of it con* 

aisting of market gardening W« did not move on until the morning of 

the 23rd, bnt then shifted out camp daljr until in successive stages we 

reached Damob on February 28th Sir T C Wilson, Settlement Officer, 

Joined na on the march The principal crops which I saw were wheat, linseed, 
gram, and otbee pulses During the journey 1 was made acqnuntrd with 
the systems of Land Classification and cf Land Settlement tpara 46) 
adopted In these Provinces and I examined in mtnv places the work and 
m*ps of tbe village aecouotar* I— 4 ~i' • 3 -is 1 • 

and district inspectors. Wo i 1 • , • 1 a 

24th, alter passing Sanoda, - 1 B ■ 

to now we had been going ■ ■ . ■ • • « • 

hut on the 25th we crossed 0 - 

•tone formation, and armed at Damob on tbe evening of February 27th Damob. Feb *7. 
I took leave of Mr Fuller tbe neit morning and pushed oa to Jubbul Jabot port 
pore Here I cslled upon Mr Lindsay Neill Divisional Commissioner, “» rcil *• 
and Colonel Van ^omeren, Conservator of Forests. In tbe evening I left Mtohabsa. 
for Allahabad, arriving at tbe latter place on tbe morning of Match 2nd litnhS ' 

I made the acquaintance here of (the late) Mr S A. Hill, of the Mutr 
College, one of the few scientific chemists sent out from England to 
India. I had a tong conversation with Mr Hill relative to the position of 
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Meerut 
Much 7 


Hspar March 9 


Delhi March 
»-10 

fiaharanpur 
March 11-13 


March {»— 10 

Pahanopur, 
Match il— n. 


scientific taen (para 436) and the prospect* of Native students becoming 
workers in chemical soience (para 433) The same evening I travelled 
towards Cawnpore came there neat morning and went out to the Cawnpors 
Experimental Farm (para 478) The corn crops were at this time nearly 
npe Mr J F Dnthie Director of Botany for Northern India joined me 
m the evening and next morning wo went togethc to the Cawnpore Farm, 
where I made the acqna ntance of Mr T W Holderness Dnector of the 
Department of Land Records and Agriculture North West Provinces 
and Ondh We drove out to the Juhi Reserve and the Amraroau Farm, 
to see the experiments carried out on the reclamation of sterile 6alty laud 
( utar ) (para 76) In tho evening Mr Duthie and I left for Aligarh 
where on 5th March, we carefully inspected the Chherat I arm (para 75) 
and on 6th Maroh the Gursikran Farm (para 76) at both of which places 
experiments on salty lands (o*or) reclamation were being conducted on 
a large scale and were kept under botanical observation by Mr. Dutbie 
On 7th March we left Aligarh Mr Dnthie going to Saharanpnr and I 
to Meerut I called on Mr Whitoway, the Collector and in the after 
noon was driven ont to see the splendid market garden cultivation carried 
on around the uty by the Jdt Lodba and Shni castes (para 149) I also 
was shown over the far n belonging to Rai Bahadur Debi Singh, which 
was formerly an Experimental harm of the Agricultural Department of 
the North West Provinces and Oudh and on which improved iron ploughs 
aro still employed (para 476) Tl e next morning I drove on to the Baboo, 
ghur Farm (para 269) at Hapur where there is an Army Bemonnt DepAt, 
and where horse breeding operations are carried on Captain Goad As« st 
ant Superintendent of the Remount Department, took me over the PepAt 
and farm, and showed me the horses and the methods of cultivation em 
ployeJ such as the growing of oats and lucerne ploughing with iron ploughs 
drawn by horses instead of bollocks and tho working of wells by horses 
Leaving Hapnr on the morn ng of 9th March, I returned to Meerut, and 
then went on to Delhi, wheie I spent a day seeing tho sights, end Isft 
agaio on the morning of the 11th for Saharanpnr Arrived there, I met 
Mr Dnthie and also Mr Patterson the Collector On 12th March Mr 
‘ over the Sabaranpur Botanical Gardens 

• ■ we went to the Sabaranpur Agricultural 

1 -a rally interesting to me as being the first 

„ ■,» u i> u r u u uu a At the invitation of Colonel Dean 

Superintendent of the Army Remount Department, I saw the Saharanpnr 
DepAt on the morning of the 13th, the horses here being principally 
Australian horses (MV tiers ) imported for the use of medium cavalry 
and field artillery Colonel Dean also drove mtf over the adjoining farm, 
lucerne end oats as at Hapnr being largely grown After this I posted 
from Saharanpnr to Dohra Don reaching tl e latter in the evening and 
going to Mr t Fernandez then Deputy Director of the Forest School 
The next morning I called on Colonel Bailey the Director, and shortly 
afterwards Mr II C Hill Offic atlng Inspector General of forests, arrived. 
The sessional examinations of the Forest School were in progress at 
this time and as these were ttvd voce ones I took the opportunity afforded 
me of attending them end of ascertaining in some measure what the 
standard of teaching attained in the Forest School was (para 626) Mr 
C Bags haw Conservator of Forests, Central Circle North-West Prov 
mces (the late) Mr W E D Arcy, Assistant Inspector General of Forests 
Mr L Mer er Deputy Conservator (Dehra Dun district) and Mr A 
Bmyth es Instructor of the Fores* -ohool were present, m addit on to 
Colonel Bailey, Mr Hill, Mr Fernandez and myself I attended the 
- J • j_,i 3we( j lo q neg ( lon 0 Dumber 

■ ■ a l«s morphology (para 626) 

■ ■ l laboratory and museums 

i 1 ■ baek to Sabaranpur and 

■ 1 • and Agricultural Show was 

nerng ue a u*r*. &ii; aim inwresiea me gr-any, especially tbe plough eg 
co i petition (para 2/9) and I met aga n Hr Holderness Mr Whiteway » D <j 
Mr. Mnhatnmnd Husain I retained to Sabaranpur the night of the 20th, and 
spent the next three daja there, going over the Botin cal Gardens, the Muaeuro 
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and Herbarium, and being tahen by Mr. Gol’ao to «m the cultivation of the 
neighbourhood, which was largely inathet*_ardening of a high class the enlti 
▼atora being principally Sinn At Saharan par I met Mr ISeoson, the District 
v i „i _ \ t — « •*» ~~ —v n h 0 was brother of tho Assistant 

■ . ■■ ■■ W M 1 c_ .V r*._. . T „ t . 


suggestion, I trayelled to Hurdvrar 



I, net now, 



ve ry marked (para SB) On 2nd April the c rt» crops of the etpenmenlal plots 


Uobees, sprit *, 

Sbahabsd district, and were received tkeie by Messrs Toomeon and Mjlne 
r ' m t a eunsiderable portion ot the I’eheea 

• eager cane but also the manufac- 

■ > ill (paras 287. 288, 330), tbe shallow 

■ he ‘ centrifugal drier" or sugar 

* is Thomson and Mylne Indigo was 
„ , was also shown the rccoids and maps 

kept by Me*»rs Thomson and Mrlne for tl a purpose of managing their Estate, 
which extends to about 25 000 acres In the evening we journeyed on to 
Garaul on the Tirhoot Slate ltailway, and visited the Eatoulia Estate and ,» M ol, Apr 1 e. 
factory, which are nnder the charge of Mr F G Wilkinson Oo tho 7th April 
we took the tram on to MozuBVrpore, where I was entertained by Mr A C 
Brett, the D strut Judge At MozutTcrpore I met a large number of indigo 
planters who had come in from the anrro Hiding distucts, as also Mr Schroltky, April 7. * 

who had been resident some time in India, and was then reg ndrd by some as a 
M chemical export in the manufacture of indigo (para. 319) On the 8lh 
■ * ' ' 1 1 * ■ .* * ire, then macaged by Mr. Motlpore, 

■ ■ ■ ' uile of days, returning to apnie-4 

4 " ... 11 th mstnnt we went to 

is e lie d iiKuptir ui oiy ami estate oi \ir vj s.iclardson, compns ng, m nhicaopar, 
all. 7 001 ac re j J n the evening I ret nil alone to make my waj to Itpn \prim 
In the Dorblanga di trict, which 1 react M nest day after tiding 30 miles Popri, 
on a trolly lindly provided for me by Mr Walton, the engineer of the line, Apr l IX-U. 

* ■ ■ • i i ■ - ■ • the 

» a . s . On 
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SMmilUf 

April 


MeliUrl, 
Apia 17. 


Pep ra April IS 
Bet rahs April] 9 
EefceOa, April 20 


at Mr J. J Macleod’s estate (Loll Senobl I R"** n met Mr Wiskart. We 
•“-**“*. . ghbourhood Two out* 

■ ■ ■ ■ at (Mr D C Reid) and 

■_ ■■ ■ > 16 th, tre all travelled to 

*' * * a parade of the Eehar 

. ! indigo planters of the 

. ’ ' ' ollector, and Mr- Seeley, 

■' _ the 17th April to Tepra, 

, „ ill ii tan a taetory. On the 18th we drove from Pepta to 

Mr W B Hadson’s at Seeraha, and went over his estate and factory thy day 
following, leaving in the evening for Bara (Mr Gale’s) And thence by train 
to Rcheeo, -where I parted commnr *, «. «v- » 1 . •' "Yuhatt 

and paid another short • “* ' norniflg 

of the 21st I took the ’ vening, 

met Mr. A. J. Hughes “ . Piov* 

~ lf% ill the consent of the Government 

. ' the North-West Provinces where 

■ pplies and sewerage schemes, and 

j „„ . puu> upon inese trora a chemical and aerieuUnral point of view. 
I had originally intended to male a short tonr in the Punjab after my re f nrn 
from Tirhoot, hnt I found the season too far advanced to permit of this, the 
cold season (raft) crops being already off the land Consequently I adopted 
the alternative plan and visited in succession Allahabad, Catvnpore, 
Benares, and lastly Naim Tol At All ah ah ad. on April 22nd, in company 
With Mr Hughes, I taw the new waterworks then in course of construction 
In the afternoon I was shown over the Allahabad Gross Farm by Colonel 
Marriott of the Commissariat Department (para. 215 else?), and heexpluned 
to me the system on which the Farm is worked Grass was then being out 
and put into silos (para 22t) On tha morning of the 23rd I examined 
with Mr Edmonson, the eaoitary officer, fh« * ’ 

trenching of night* soil upon land at Futtep ■ 

distance out of the town, and another si 

utilise for a cowage farm At Allahabad " ... 

Mr F. W Porter, the Collector, and Dr Hall bupennteodent of the Gaol 
l went with Mr Hughes on the morning of the 21th to see the pumping 
station and new intake from the Jnmna After H 1 *-* T ’* r> *»'«*•-*•- a“ 

tHfV.ll.l ^ l /I I - * * . 


BAtl April 
n-se 


i ■ . ■ well as bv draining and pumping, had 

• . ig a large amount of land that was 

. lough was then at work on a portion 
■ ■ il of ravine land was also reclaimed 

. Cow of water (para 70) Two days 

, perty and seeing the villages included 
ju it, ami also their cultivation. I travelled to Cawnporo on the evening of 
„ the 2Gth April, and put up at Mr W wharfs The nett morning I went with 
«-"«/* Mr Wish*** »a •!. « - ' the different imparities 

in which and determined in Mr* 

Wisliart’e * * . le cjnal side nod saw the 

plot of ln„^ , , i U /julk canine village, ” on which Krfcbhi cultivators nse 
the town refuse, and after that to other land outside Cawnpore where night* 
soil was being trenched (para. 149). 


On the 23lh I went over some cotton mills, and on the 2D‘h) 
with Mr. lingoes, the proposed infake of water from the Ganges, direr * hlc “ 
1 met Mr TV alter Bntler (engineer). Mr F N Wright (the Cilleofofl, 
Baddtloy, of the Army Harness Factory, Df Condon (civil surgeon), ftna 
Mr J Rogers (engineer) Iho next day Mr G B Alien took m» ° T *f 
Messrs Cooper, Allen A Co’s Army Boot hnetory, and thon J went on ‘ 
the Cawnporo Experimental Farm The nett day, after inspecting the * to 
for a proposed sewage farm Major Laddelsy took me to seo the Army Harness 



My Tours. 


435 


Factory, and in tha evening, Colonel Worsley and I walked over the Canton- 
ment Grass Farm (pata. 214) Oc May 2nd I met Mr. W J 


n«oir«i, atf 


loieuueu to ve uiiuseu lut me purpose ot a eewage tarm At jjeuares 1 

mado the acquaintance of Mr. Adams, the Commissioner, Mr. James 

"White, the Collector, and Mr W Yems, analyst to the Municipality From 

Benares I returned, on May 6th, to Lucknow, where I met Dr Fubrer, Lnekoow.Uij «. 

keeper of the Lucknow Museum, and Mr E Smith, of the Arcbicological 

Department I went over A ' " • 1 11 1 - ‘ * * 

well boring 1,200 feet deej ■ - ■ ■ 

for the city In the afte 

Railway for Kami Tal, meeting envouia t-oiuuei uuu'r, lomenj Assistant 
Director of Agriculture, North-West Provinces and Ondb, and Mr W J. 

Wilson, with whom I continued the journey. Naim Tal Was reached the K»iol Tal, May 
afternoon of May 7tb, and here I stayed until May ICth. At Naim Tal I 7-,a 
met a number of the officials of the North-West Government, and had many 
interesting interviews Among these I wonld mention one with His Honour 
the Lientenmt-Governor (Sir Auckland Colvin), and several with Mr T 
W. Holderness (Director of the Agricultural Department), Colonel Pitcher, 

Mr T II Wickes (chief engineer, North-West Provinces and Oudh), and 
Mr A. J. Hughes In addition, I had the pleasure of meeting the Hon W 
Woodbnrn (Chief Secretary to Government) and Colonel Erskine , also 
Mr. R Smeaton (Financial Secretary to Government), Mr C. J Connell 
(Secretary, Board of Revenue), Colonel Thomason, Colonel Harmon 

(~ *. nC r - T — .,1 . T> ..t. SJ — »V IV-'* V) «- -..a n-Jll n- 

• I "a a -I a ■ . • I 

‘ . » . * . • 


«• ■ * a ■ ■ s 

disposal oi luv yiewage ul iuis dim aialiou vju May liiu t i»n Naim iai, 
calling, on my way down the hill, at Mr S L Wbyrnpet’a an old school- 
fellow o! mine Taking the train at Kathgodam I travelled on to 
Dareilly, and thence, tad Sabaranpor, to Umballa, which wss reached by 
the evening of May 18th. Posting from here through the night, I camo next 
morning to Kalka, and finally arrived at Simla early in the afternoon of 
May 19 I stayed in Simla from that dafe until July 14th I employed eimt, is 
this interval In putting together the notes I had taken during my tonr, in 
wading Settlement and other Reports of the district* I had vuited, as well 
as the principal Government papers upon subjects with which my inquiry 
wav more inwnuiy concerned 1 had also the opportunity of meeting a 
number of the high officials of Government, ail of whom received me most 
kindly and gave me much assistance His Excellency the Viceroy espe- 
cially showed mneh interest in the matter of my Inquiry, and gave me 
renewed interviews The Members of Council, Sir David Barbour, Sir George 
Gbeeney Sir Charles Elliott, the lion Mr Hutchins, and Sir James Lyall 
also allowed roe to discos* with them the views I had formed Among 
other officials whom I met, and by whose experience I benefited greatly, 
were t - ■ ■ ■ nek in the Agncul* 

tnral ■ ■ ■ Irritation), General 

Badcoci ■ ■ • ■ (Under Secretary, 

Agricu ■ ■ ■ iVatt, Mr. Harvey 

James Mr J. F Finlay, Mr J E O Conor, Mr F A Pobertson (Director 
of Agricultural Department, Tonjab), Mr S A Hill, and Major Flliott 
(Commissariat Department) Th* 1 brary and record* of the Agricultural 
Department were placed at my disposal, and Mr Tucker, the Registrar, 

2S a 
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helped oa m every way he could Before leaving for my second tone, I 
drew up tny general conclusions in the form of “Preliminary Notes,” which 
were printed and circulated and subsequently discussed at the Agricultural 
Conference in the following October. 


Hfcond Toor Second Tour, July 34th to Sept. 12th 1890. 


Simla, Jnty li. 


JoTpors, July 

V-\t. 


Just after the rains had set in 1 started off a„am on my travels, and 
leaving Simla on Jnly 14th m company With Ur Eendley, or JeyporOi 
assn g by way of Delhi, we arrived on 
Here l hod an asncnUttrul talk with 
e Jeypore State, Bai Baladur Katntce 
' seem nnder Dr Hendlej s guidance. 


Nidlad July 


Csrodi Jnly 


cn to Ahmedflbiil.arnrmg 1 

Janies, the Commissioner, an ' 

Ozani e (Director of Ag 

Agriculture, ISnroda Coll 

my tour through *bo Boi 

seeing the cultivation < f 

tanks, also the growing of perennial cotton, the sown g of r.iiny-sea-OQ crops, 
oud tbe nrepantion rf laud for rice at d the transplanting of rice Fiom 
Ahmcdabad we pass'd on early on the 22nd, to Nadiad, where we were 
joinea by Mr Kaenerao Jadl an, a Native in the service of the Oaekrarof 
Baroda, and fo'merly a stu«,eut at Cirencester College. We were met at 
Nodiad by Bai B ibadur BtcherJas ‘V iband is Dessi, a leading agriculturist, 
bv Jlr Motibhai the President « f the Municipality, and by the S eretary of 
tlie Nadiad A„neultural Association AKer visiting a More in the town 
estiblMed for tbe purl use of selling puie sec 1 (para 3101 we went to the 
Fxpenmental harm of the association (para. 484), and to Mr Becherdass 
own f*rm. After this we went out agam to s«o the cultivation of the 
ne phbourhoed, the fields ene’osoj with hedges (para £40) and with 
borders of gra s around them (par* 211) being prominent features We 
also vi*ited here a hosutal (Pmjrapol) for drilled and djing cattle The 
eame evening we left for llarodi, and stayed there with Mr F. A II 
Biliott (survey Commissioner) On tbe nest moiniog we went over the 
fields out of which it w»s proposed to form an Experimental Station and 
Farm in connection with the Batoda Codege (para 4s5) ‘After breakfast 


Birodi s irvey. In the event ig we left, and travelled toIo!„bir, in the 
>!lhls, Jo]y »i, llirfnn district, whenco we drove to Mih>m Here we saw tbe splendid 
“garden* cultivation, the crowing of anger cane, plirtains ginger, Betel- 
vine, and other remunerative crops (para 110), besides tl e system of seed- 
bed formation, Vi own as rSb (para 187), for rice and millet (swW 
growing At Mtfhim we met Mr Uhondo "\mayek Pandekir, a leading 
Doled iroprietor, Mr Padmaker banyan. JLlanilatJir of Mahtro, and 
many other* In tl e sftern* « n we drove bank to Palghar, and thence by 
Btabsj, Jaty tram to Bombay The next dsy I called on Mr John Marshall, of the 
* 5 Chamber of Uuamerce, and had a long talk with him on the subject of 

wheat-clea mg (para. 37C et ee]»), and oil seed cleaning (pom S'8) »“d 
upon th trade in co'toa (para. 313) From Messrs Croll, "Well* “• 

I gall ered information on lie collection aid eiport of bane* (|»r® I*4l, 
from Messrs \ olkart Brother* Oil trade m cottou, tones, and manure*, * * 
from ’Imm Gl*da A Co, on the manufsclore and trade m «* 

(pars Id") On tin. 2Cth ln«t. we went on to Poona, I leaving th« ° 
fi**!!! Jd, 7 h'tlwe, os I was to be Ills Excellency the Governor* (Lord |larr»*J R“ , 
Ganeih Island Mr EtC-lVarner, lohtiial fcecretnr/ to Govern • > 
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was also staving at Ganesh Khiod at the time With Mr Oranne I went 
Over the Ganesh Khind Gardens (para 4 s GJ, and on July 2Sth drove 
with him and Sir Middleton to Mundwa n few miles ont of Poona, to see 
the Bugir-can# afcd other eoltivation of the district which is carried on by 
canal intgation and Ue nse of n ght*aoil (joudrclte) (para 149) We also 
nvent orer a d stale rj- where spirit is made from the fruit of the ~Makua 
tree In the attern on 1 met at tie office of the Department of Land 
Records and Agricul ure Mr Bhioibhn, the Assistant Director, and later on 
we held a conference with the principal landowner*, agricnDumts, and 
native officials of Poona. Among tl ose present besides Jlr Oranne, Mr 
Middleton. '*r Bhiwbhai, and myself, were flai Bahadur Mahdeo Govmd 
Ranade (Judge under the Deccan 1 elief Act), Km Bahadur leshwont 
Moreshwar he lknr (Oriental Interpreter to the Government), Mr Dorabji 
Padamji (President of Foona Municipality), Mr. Naoro]i, manager of Ueay 
Paper Mill*), Mr Nanijoshi and Mr. Ghotandel ar, editors of native papers, 
Mr knpaswa ni Mudliar (Secretary of the Agri-Horticnlt iral Society of 
W'estern India), Mr Dandehar (fcdueatioi al Inspect r of tLe Ber ir*), Mr Nat a 
and Dr Ghole. landowners We had a long and interesting conveisation and 
interchange of views, more especially on jp unts connected with forest admims- 


Depnty Collector, the Hon Qahrshitapi Virbuara, we heard of tl e success 

which had attended tie effort) to popularise the extern of Government 

Advances {(aeeazt) ft r agne litoral purpo es (para 109) Next dav we 

inspected thefaim attached to the Agricultural Class of the High S bool 

(para 622), and then went to aee the marl et gardening around the town At 

nwnwe leftfot Bellary, passing en route Dbdrwar, Gadag, and Hubli At 

Bellary, where we artived on tie morning of 31st July, Mr A Sabapathi bvIImj, July g! 

Mudliar met us and took, ns to h s faim, where he showed us the utilization of 

prickly pear as green folder (para 216) the Swedish | lo glia which henses 

on his estate (nnras 277, 281) and the preparation of bones for manure, 

(para 143) Owirg to the late c ming of tbe monsoon and absence of 
irrigation ther6 were hardly any crops on the ground, so we did not stay 
lpnghcre, hut retraced our step to H spet, which we came to in the nftemoon nol , JdItSI. 
Mr C II Good met us here, and under I is gutdanco we saw tie Tice and 
eogar-cme cultivation of the district The enclosure of the 6elds with trees 
* r supplying green manure for the 

s of gra ifir cattle aloug the water- 

• i 1 ere Irngatioa is by means of 

' * Ira, and the cultivation is excellent , 

tbe cultivators are mostly of the Lu gayat caite Iron sc gar mills are used 


Hnnipt Sng. I, 



Poona, Aoy A. 
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ond reaohed Pechora on the morning of 6th August, going on thence to the 
Bhiagion, Aaf jjhadgaoo Farm, whloh we reached aft er crossing four different rirera ; the?* 
were then in Hood, and presented considerable difficulty to onr passage. 
Arrived at the Farm, we went carefnlly oTer it (para 4S2), seeing then 
the tainy-eeason {Ihanf) crops, just ss on my previous visit I had seen 
the cold-weather (fait; crops. We also eaw the herd of Mysore cattle, 
(para. 2i6), the formation of a babul (dcacta arabica ) plantation (para. 18*5), 
and the making of adage (para 226). The next day we left, and, alter visiting 
a cotton-cleaning (ginninq) factory ea route, at JPacbora X parted company 
N»r»tjr. An?, with Mr. Ozanne and Mr Middleton. Taking the train oa to Nagpur, f 

i-io. arrived there oa the morning of the 8th, and went to Mr. J. B. Fuller's, 

where I stayed this and the nest two days. At Nagpur I had *n interview 
wit 1 - * r „ *> a.-; 1T-.1 . r / —4 

o* ■ , ■ • 

c. . - 

Sc ■■■ . . ... 

JJ- ■ : • '• ' ■ * 


BWB 


ngai. •»*«» 

' Emigration, 
Berajgonge, 

»na viHfgr* 
with their 


buiu.rtLiou rp.na. a fib Al oerajgunge.jlr. buiuom^Maedoodl* 


'ihe day following I had on interview With Mr. B- Blecbynden, Secretary 
of the Agricnl. , ' V ‘ u 3 ' , in relation to tn» 

coming of a i ■ . . ■ • ■ connected with too 

caltiraiioa *a i ■ ■ ‘ . . ! ■ a evening Mr Jfttfafl, 

— - ■ ' . •’jiionr 


mod, iof. Mr. p - 
»• the 

Tats ■ 
muse 
given 
C- C 


p|W» 

n oit 
>Ir. 

• ltd*. 

Jl». 

the 
■ chso* 

M 
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Bahadur Jat Pr*Va*'- Tji' •“ T- ,v * 

afternoon Mt F ' " * " 1 ' 

Ganges at Moke n" ■ • i ■ . ■ ■ 

e- r ' 1 ■ • • ■ 

■ -i * ■ I ■ » • a a. Wtere we itnrvea on tbe mornjug 

. i a- ■ ■ -osee the cutting and eteeping cf the An* 21-13. 

* i ‘ ■ * ■ * aratioa of the dye m its different 

■■■ ■■ ’* ■ ■ i a • -e stent on to Motihari, and stared Moltbsrl. 

u ■ Here I met again 31r. Apperley Ao * **• 

■nd Mr. Staley. On tbe morning following, we went with Mr Plyth by 
tram to Brttiah, sod were the guests of Mr T M. Gil bon, manager B 4 ** 1 **, 
of the Bettiah Estates ’Ike country here Was much flooded, but wo *»w An * 
the cultivation as far ai we could, and I had ranch interesting conversa- 
tion With Mr Gibbon. The following morning we left again, and at 
Motihan I ended my tour with Mr. Fraueane. and proceeded aloue to 
Allahabad, which I reached on August 2Gth. Here I suited Mr. S A AHshtW. 
H*U and Captain F C Chapman, and went over the Allahabad Grass A0 * "• 
Farm again with Captain Hallowes and SeTgeant Meagher (para 215). A 
large quantity of silage was being made at the time ( i ara. 224 ) I 
took tbe night train to Cawnpore, and, arriving there on tbe 27th, I Cewopore, 
drove to the Eipenmental Fam and m*de another inspection of it Ao * 17 
With Mr Lachmsn Farshdd, tbe personal assistant to tbe Director After 
calling cn Mr Mishart I left again for Hi*sar, whereon the 28th lost I 
was to meet Mr F. A. Robertson, Director of Land Records and Agri- 
culture, Punjab, and to make, nnder his guidance, a short tour in the Punjab 
I duly arrived at His'&r and met Mr RobertfoD, we both staying with 
Captain Marrett, Superintendent of the Hi*«ar Cattle Farm On the nurar 
morning of the 29th Captain Marrett drove na over the Grass barm for some Ao » 

10 miles to Khairwan, where we saw the different herds of cattle kept on 
the farm (etc par*. 254) On onr return wo found Colonel Patch (Coin- 
miasaty General, Northern Circle, Bengal) and Captain (now Major) 

IV legate (Special Forazo OEeer), and had a conversation upon the system 
of Grass Fanns (para 215) 4Ye then went over the Home Farm, and saw 
the young stock, as also the growing of lucerne and other green crops 
(para 230), aod tho making of silage (naras 224, 226) Nest day wo wet 
Sir A. Anderson (Deputy Comtmsnonet) and went with bun to see the 
cultivation of the neighbourhood, both on canal irrigated and on unirngated 
("dry") land Later on wo visited the sheep and goat-breeding Farm (para. 

270), and left rn the evening for Ferorepore, arriving there early on August Feron r0 r, 
31st Mr. E. B Francis (Deputy Commissioner) took charge of us, and AB * Si— S«pt, 
drove us round to see the cultivation near the town, as well as tbe system 1 
of inundation canals (para. 32) On September 1st we drove ont towards 
Ludhiana, and savr several villages where the cultivation was mainly carried 
on by men of the JAt caste In the afternoon we left for Changa Manga Chsst* Msecs, 
and put up at the Forest bungalow Mr A. V Munro, Assistant Con- 6 'r< * 
ierv&tor, and Mr Faril Din, Scb-assutant Conservator, took us over the 
•• reserves " (paras 1J7, 221) and grass runs (rvIAs), as also to the moro 
distant ruiA Jelleke. 

In the evenin'; we took the tram to Multan, and got there early on Maiisn, e» f t,i. 
September 3rd, going to the Deputy Commissioner’s, Mr H. C. Cooksin 
Mr Cookson drove me round the town, showing me the cultivation and the 
inundation canals (para 92), and later on to the more outlying part*, where, 
among other things, I saw the manufacture of indigo according to the 
native method. On September 4th Mr Cookson, Mr Smith (Executive 
Engineer, Sidhnai Canal), and I, went by train to Itsihida, and then rode rs»*>i4« 
ont to see tbe aystem of canal distributon and some of the villages which a»pi t, 
tad b»en established along the Sidhnai Canal s nes the latter bad been 
bronght to tbe district ( pm SG ) Previous to this only a small part of 
the area had been under cultivation On the morning of September 6th 
Mr Cookson and Mr Smith returned to Multan, and I continued my 
journey with Mr Robertson to Lahore, Montgomery being passed on the 
way. On the Gth Inst. Mr A Y Monro met us again, and took us ever r _ 
the Shahdara plantation (para 177), a little outside I*kore After this ’ T * 
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' re went to the veterinary school, dispensary, and hospital, and saw the 
stallions of the Horse-breeding Department which are kept here (para 20J) 
‘'taring off again in the evening by train, Air Fibi-rtson an! I reached 

Pun ** b >< Gnjrit (Punjab; and were met br Mr E B SteeJmnn, Depity tom. 

missioner, and formerly Director of .Agriculture, Punjab, and by Crjlatti 
Dmes, Settlement Collector The following rooming wo rode out and saw 
tha crops, boro mostly irrigated from wells We jassed also large tract* 
if land flooded With silt from the mountain streams aod channels, and 
Which form the rich wheat growing atretches of the«e parts (parn. 138) 
Splendid cattle, which came originally from Htssar, weio seen here (para 
2 >4), or d there was also a Depit of the Horse-breeding Department (j*ra 
Ml»n Hit, 2^9) We left Gojidt at nigbt, and arrived next morning at Allan Afir, 

hv* *■ wheie wo balled to nee one of the military Grass Forms lhe one we 

visited was i-ulA Torah, aod the grass was then being cut and a great deal 
was being pad ed into ail » dug in the ground (pira £29) From here we 
Amritmr went on to Amritsar, aod be ame the guests of Mr J. A. Grant, Deputy 
* pt 8_# » Comm ssinnor Mr Grant took os in the afternoon to see the town, its 
temple*, etc , and ilso the system of town sanitation so successfully adopted 
here (para 149) On Seitomber 9th we were out early, and spent a long 
morning to seeing tl e extensive market-garden cultivation carried on all 
around Amritsar by the help of irrigation from the Canal ( Ban-Doab 
Canal), and the night roil and sweepings from the town (p»ra 149) 
Vegetables were being raised m great profusion , a ho sugar cane and 
inaire He passed on to a village, Sultanwmd, on the oiler aids of 
the cans! where canal irrigation is only partial, and wells are dag 
for supplementing it Returning to Amritsar, wi made n closer inspec- 
tion of the sanitation system (parn 149), and went to otl er lind on w! i b 
the sullage water is pumoed later 10 the day 1 diet Air E Kiel oil the 
beerctarv to the Municipal Committee, and 1 e explained to me jo de 
what hud been done In the evening wo left for Ivirtapoor, where Dr 
haperihata Warbirton met us and drove cs out to Kapurthala Here we were met 

Kpt. lo by jjajor Alassy, the Superintendent of the Ivapurtbala State We 

r,erived a visit next Doming from the Rajah of Kapurthala, which we 
. returned in tho afternoon Mceio AH* liukbuab, the Collector of tha 
Slate, nlso came and 1 ad an agricultural couveisation with me I hare to 
Bidw owledgo much valuable information and many useful suggestions given 
to me by Major M ussy during our stay Later on we drove out to s'C 
lie rnltivition and tbe pi ntation* that had been started round the town 
On the morning of September 11th we left Kapurthala, and drove, vid 
i e*hlarpov Jullimdur, to Iloshiarpur, a distance of 39 miles The lOid took os past 

t«pt il excellent cultivation and we made several halts on the way to 6Ce this or 

that object of epecial interest Cultivation by well irrigation was a marked 
feature, and we saw a great deal of digging of wells going on, the wells in 
plices, being quite near the surface Sugarcane was extensively grown 
*Ve passed eotne wide sandy tracts known as the “ chnh Iar>ds'(|.ara 71). 
where no eultivati n exists, but the soil i* covered with transported, or 
* blown’ sand Arrived at Hoshiarpur, Mr Robertson had the villjge 
record* and mips of the village accouefnafs (paitcanf'j iroagfit tur my 
inspection j Inter on we drove ont to reo the cultivation around the town 
Sag ir-cnni* was the principal orun growing, and large quantities of manure 
are used for it, the night soil and town refuse being assiduously eaved 
(pom 149) Cactus hedges encircle the fields, nnd firewood is fairly 
abundant An Arab stallion belonging to tho florae breeding Department 
i« kept hero (para. 2C9) After cilling on Colonel Wood, the Deputy 
Commissioner, we I ft lies! inrpnr nod drove back the 25 mil** 
'fW’V Jullondur, from which we took tho Lain to Umbnlln, whore we arrive! on 

P tho morning of 8ep‘etiiber 12th Wo halt d a short time to aee tl e ectt‘ , “ 

crops which grow here on umrrigstel laud (well* being hard to dig) 

SiIbU Btfi u then drove to Knlka finally concluding my second tour by reaefunj, 
on the evening of September 12th 

I non had to settle down to prepare for (1) the Acrienltoral 
which was to meet at fciuilo on October bth nnd full > wing any* , (-/ * 
compilation of my 1 epoiL Aly work was, Lowcier, dclayid foretime J 
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»u attack ot uabn*! fever, commuted, doubtless during my Punjab lout 
with Mr Rohertwm, for Mr Robertvon wns laid up at the same time, and 
unfortunately was ill for some time afterwards Mr attack lasted but a 
abort time, and on getting well enough, Ur Matt took me with liira fir a 
very enjtyable three days* trip to tbe Snm Valley, and the basin of the 
Sutlej river On my return I found iny*elf once again among the officials 
whoav 1 hid met in the pi avion May and .June, and who had given me so 
much help. In addition I met Mr R 8. Wbitall, Mr. McIntyre, and Mr. 
J. 11. Laco, all of the 4 orest Department 

Mr J. B Fuller (Commissioner of Settlements and Agriculture, Central 
Pro vine's), arueed in Simla on September 29tb, previous to the sittings of 
the Agncultnnil Conference, and nn Oct> fcer 4th Sr Edward Buck returned 
fr«m furlough, and resumed the duties of bu office Mr Clogstoun, Mr. 
Nolan, Mr. Ozanne, Mr Fmucane, Dr Theodore Cocke, and Mr MiddletoD, 
, i a . i ' r r i , i i 


which 1 had visited, »"d mvdecojiour extracts from Government Papers and 
Records which I found in the library of the Revenue end Agricultural Depart- 
ment, On November 1st I began the actual wr ting of my fir»t Report, and 
from now until the 23rd instant, when 1 left Simla, I wrote and had printed 
off the hut twelve chapter®, m such a form that l was able, before Waving 
Indin, to send them to different people for pem*al In the correction of these 
proofs 8ir Edward Buck, Mr J B Fuller Mr. J. E O Conor, Mr Ozanne, 
Mr. Fmucane, and Mr II C Hill, gave me moat valuable kelp. 


Third Tour, November 3rd 1890 to January 10th 1891. Third Tone. 

I left Simla on November 23rd, and after reaching Umbnlla, took the tram Nov ts 
for Ajmeie, where I 1 ad arranged to meet Mr II 0 Hill, and to ire the 
Ajmere-Merwara forests ( pita 181) I got to Ajmere very esrly on the Ajni«r«,Nov 15. 
morning of November 25tb, and later on set off with Mr Hill to the 
Nagpihr forests, where wo saw tbo “ reserves ’ that had been made on the 
hilt sides around Ajrae'e 1Ye then came down the hill again. and went 
first to Pokbar, wbere nurseries are tormeJ, and then to Pushkar where a 
Fair was being held, und at wl ich there were a great number ot horiev, many 
of them very good. In the afternoon Mr Hill anl I went to the J/bAicu Air 
(para. 181\ another “ reserve on tl t other side of Ajmrre We made an 
early start nest morning.took the tram to Biawsr, arid rode until we came Aji.r* 
to the “ t’l ang r* serve, ” which u principally used for supplying firewood, **• 
small timber, and gra«s p av well as tor gr«zinz in time of drought This 
we went raTefully through fpaTX 181) Sirdar Him Smgh, the Sub assn taut 
Conservator, was present to point everything ont to u», and we ended op at 
Sandra, from this place I proeeedtd next morning alon*, but met Sir 
Edward Buck m the train, and we went on in company to Bombay, taking 
the train in the afternoon to Poona In the tiam with ns were Dr. sleet EomW Nor « 
and Dr. Grainger, of tbe Votermary Department. Mr Ozanne and Dr j^. a„, »s^ 
Theodore Cooke met us at Poona, and tbe rama evening I made the sc- X»e 3’ 
quaintance of Dr. ^Liugard, who bad lately arrived at Poona a» Imperial 
1 ’ , ■ - , listed Bacteriological 

■ or of Bombay {Lord 

» ■ ■ ■ ■ ■ Khtnd, and stayed 

• ■ • ■ ■ 1 liber of the Bombay 

1 breeding Operations, 

and Mr. Moll won, the newly-appointed Superintendent of Government farm*, 

Bombay. Me stayed at loona until December 3rd, when Sir Edward Bu k 
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Sly Tours. 


C»teo«ls,D*= » 


Bombij, Dec s and 1 returned to Bombay. Here I left Sir Edward Back lie same evening; 

' ' • * 1 * ‘ ** ‘ 1 a ■ • morning of December 

1 1 I bom I bjc} prsmciJ/ 

■ ” ■ ' . \Hen, a diploma holder 

•" ’ ‘ gentlemen interested 

i; — - — J - *’■ — j - ng my stay at Calcutta, and I also visited 

I ■ ' 1 Gardens, Iloirrab On December 24ih 

\ ■ of Railways ) and Colonel Begbia ( Ac- 

tonntant general, towio vsonis Liepartment ) took roe with them op a trip 
bo Darjeeling, which was most enjoyable I spent onset the dajs of my stay 
there in going over tea plantations Mr G W. Christison, manager of the 
estates of the Loebong Tea Company, took me over the plantations and 
factory, »nd pure me every possible information both as to cultivation 
and to manufacture (para 3 57) On returning in the evening, I met 
Mr G A Maclean, a tea planter m the neighbourhood, who bad been n 
feIIow-pas‘enger with me from England Lieutenant Power, the noted 
'* n . ^ a-i « r* . i l c f* Parteelmz on De-ember 2S£h 


1801 : 


left Darjeeling on De-ember 28£h 
the 20th, and then I paid a long 
' ■ , - at the Medical College From 

■ . ‘ . I employed mv time in drawing 

, hieh has since been printed and 
circulated Sr Edward Bock returned to Ca!cn‘ta on January 1st, and ogam 
gave me much help in my work His Excellenoy the Viceroy gave me a 
final interview on January 3rd, sb also did Sir Charles Elliott (then recently * 
made Lieutenant-Governor of Bengal), tne Hon. Mr Hutchins and other 
officials Then haring settled all my affairs and hmded m my Abstract 
Beport to Sir Edward Buck, I left Calcutta on the evening of Januarr 6th 
for Bond ay. Sir Edwari Buck comirg to see me off Mr Dntbie travelled 
with me as far as Bhn«awal I reached Bombay on t be eveningof January 
0th and here Air Ozanne met me again We went oat to 6ee the dairy es- 
tablishments that had been set op id Bombay for selling hotter made from 
cream obtained by the “ separator ‘ and of skim milk (para. 2So), and after- 
w»r- , » i» » - i ■st . y, », w * , * - - * i Vi 


to ' 
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honjis o«4Jiuuaiy mu Mr uzuune, Air uoiieau, uoa i urore oui> lo i“° 
Harago a Dock and the krere Bonder and saw the grinding of bones for o*s 
~ •* * 4 • J 4 * k - **•- -»‘jvo merchants (vara 145) It wa * 

■ ’ went on board the PeniusuJaraud 

ed India after a stay of exactly 

■ : ■ bich time I had received kindness 

■ , » . ■ . ■ m ber gratefully, and opportunities 

l ■ > „ . . to the lot of anyone to enjoy. 
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Hesolviiont on She Proceeding* of the Agricultural Cvnf erencfi of 

1893 and of JG95-96. 

FIRST RLSOLUIION. 

PacrAtoKY 

Ta October 1893 a conference was held nt Simla attended by 
delegates from all provinces for the purpose of di'cussicg the 
ache me of agricultural enquiry and improvement, for the promo* 
tion of wind) departments <f land ricoids and agriculture hid been 
constituted under otders issued by the Secretary of Mate in 1881. 
The report of the Conference of 1893 was circulated to all local 
Governments and administrations for preliminary consideration 
with Resolution No, 2, dited 31st January 1894. 

In aaubrequent Resolution No. 15, dated 7th September 1S95, 
each provincial government waa invited to arrange for a local 
conference which should di«ctifs the question how fir the pro* 
posalsand recoaiendatione embodied in the leport of lb98 could 
be adapted to the circmnstauceB « f the province addressed The 
proceedings of nil conferences, together with the views of ill local 
governments and administrations 'hereon, are now More the 
Government of Indn who, as intimated in 189 V, will deal with the 
subjects concerned in u ‘tries of eejarite Itesoloiu ns 

'Jbe present or firtt Ke«ohtiou will be confined to an historical 
eummarj of the circunwtonees which hive led up to the present 
position, and to a brief statement of the subjects which will to 
devlt with in the Resolutions to which it is a prefjee 

2. The policy ol crcntll g special departments (o investigate the 
conditions of agriculture m India with a view to agricultural im» 
orovemert vva« hr6t brought forward in lbC6 by the Commission 
appointed to deal with the Onsea famine, afld the subject was 
biougbt under very full consideration by Lord Alajo's Government 
m 1870. The rc s ult of tbe deliberations then held was on im- 
portant scheme for the constitution of both imperial and provincial 
departments of agriculture. It was represented to Her Mi jest) *8 
Secretary of State that whv'e a central dej arlnvewt was necessity 
for co-otdiiiating tbe progrimme of enquiry and the results of in* 
restoration, yet that too 1 real work of studung and improving 
Ogricultute must rest with provincial departments \ It was pro- 
l o*cd, therefore, *hat Rdepirtmcruthi uh l>e cieated in every prov- 
ince undtr the control <f an tflicial director In oicotdfloce, how- 
ever, With the Se^rctarj of State’s instructions the step hr* l taken 
wa« the formation tn IS7I of a new branch of the imperial secre- 
tariat which wi* to deal with t he devcl { met t of the general 
scheme. This intaruie was followed m 18" o by ibe estaWishoicnt 
of a provincial department of agriculture in the North Western 
Frounces b) Sir Jehu Stiacbej who had as a member of Lord 
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Mayo’s Government; talren a leading part m the original pro- 
gramme, Further development was checked by the financial diffi- 
culties which were due to the famine and scarcity prevailing ia 
1876, 1877 and 1S78, and which not only prevented new action in 
the provinces, hot led to the temporary suppression of the imperial 
department in 1879. It is interesting, however, to note that the 
very famine which thus arrested progress brought about the resus- 
citation of -Lord Mayo’s scheme on a wider and firmer basis by 
attracting renewed attention to the importance of improving Indian 
agriculture, Tho original scheme had been initiated by the Com- 
mission which dealt with the Onesa Famine. 7 he revised scheme 
was put forward ten years later by the ‘Famine Commission* 
which investigated the causes and phenomena of famine m all parts 
of India, The fact that the creation of agricultural departments 
has thus been twice due to the deliberate aod unprejudiced conclu- 
sions formed by special Commissions appointed to advise the 
Government on the action which should be taken to cope with 
famine and , ’ ‘ ' ‘ * - 

ent time, 

failure of t , 

the scheme for agricultural improvement. 

5 The Famine Commission was sen* out in 1878 to this 
country at the instance of Parliament with a mission to enquire 
“ bow far it is possible for Government, by its action, to diminish 
the seventy of famines or to place the people iu a better condition 
for enduring them ** The Commissioners, after a prolonged tonr 
through India, submitted their report in 1830, They gave pro* 
mment consideration to the desirability of extending railways and 
communications , of enlarging the canal system , and of otherwise 
expanding the large protective worl s of the country They also 
suggested the measures which should be taken on the actual occur- 
rence of scarcity or famine. But the greater part of their report 
was occupied with recommendations for the reform of land admmis- 

* ~ J * '• •“ ’• They 

was the 
bought, 
might, 

on the one hand, present oi minimize agricultural loss and distress, 
or, on the other hand, tend to increase and improve the produce of 
agricultural Jand They advised that for dealing with the B e mat- 
ters imperial and provincial departments of agriculture should be 
established. 

4 In pursuance of the Famine Commissioners’ advice an 
imperial department was created in 18S1, which at once, under the 
instructions of Her Majesty's Secretary of State, took moasurea to 
arrange with the local Governments for the orginization of pro- 
vincial departments. In nn opening Resolution of 1831, tho 
duties of the new departments were summed up by the Govern^ 
meat of India, following the Secretory of State, ns agricultural 
enquiry, agricultural improvement, nnd famine relief The third 
of these duties, which is concerned with the conduct of operation* 
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in the actual event of scarcity, has been dealt with m the famine 
codes drawn up in 1882 and revised in recent years, and forms no 
part of the discussions now under review Present considerations 
are confined to the measures which should betaken to secure an 
effective scheme of agricultural enquiry, i e , the collection of 
agnculturahnformation, facts and statistics, and to open the way 
to improvements in agricultural methods anil practices 

5 No pains were spared by the imperial and provincial Govern* 
ments to subject the recommendations of the Tamine Commissioners 
to the most intelligent criticism that conld bo brought to bear 
upon them Every scheme or measure of importance that was 
from time to time proposed or suggested was placed before a con- 
ference at which every province concerned was represented by 
selected of! cials and experts connected with the administration of 
land or with the conduct of the agricultural departments Thus, 
in 1882, a first conference was convened at Calcutta at which the 
principles were determined on wl ich future cadastral surveys 
which aie the basis of agricultural statist cs should be conducted 
A second general conference, held at Calcutta in IKS'!, prepared 
a scheme for the registration of inland trade statistics and for 
the compilation and publication of agricultural and trade returns 
A tford at Delhi in 1888 dealt with the important subject of 
agricultural education 

6 In 1889, correspondence with Her Majesty's Secretary of 
State led to an important event m tho history of the agricultural 
programme, viz , the deputation to India of a second Commission 
from home in the person of Dr Voelcker consulting chemist to 
the Royal Agricultural Society, whose mission was « to advise on 
the best course to be adopted in order to apply the teachings of 
agricultural chemistry, and in order to effect improvements in 
Indian agriculture ‘ Every branch of agricultural enquiry and 
reform was thus to be open to 1 is examination Dr Voelcker, 
following *be example of the Tamme Commissioners, made a tour 
through India and gained a general knowledge of the directio is in 
which agricultural enquiry and improvement migl t be developed 
His report may be viewed as on amplification in detail of the re- 
commendations of the Famine Commissioners, with which in nil 
important matters his views were m general accord 

In every province he had the opportunity of consulting the 
local authorities, and before writing his report bad the advantage 
of meeting, at Simla, a fourth general conference of delegates and 
experts from all provinces who went over with btm the whole 
ground oE tho Famiue Commissioners’ recommendations so far ns 
they applied to agricultural enquiry and improvement His report 
when received two years later was submitted in Simla in J8D3, to 
the consideration of a fifth general conference, whose recommen- 
dations 1 ave now been separately discussed by a committee of se- 
lected officer* at the head-quarters of each province 

7 The Governor General m Council is not disposed to regret 
tho time which has been occupied by continuous deliberation- The 
scheme of 1830 was so vast in ns design, 60 important in its 
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object**, *o unto in its scope, ns to ihnvtnd tbit the utmost care and 
caution should bolestowel on its full development, Material 
juo"rt'>9 1ms indeed le u mailt The c»rher jears of the just 
duado wero occujied in hung the found ihons oF agncnltuial 
enquiry hj the organization of lunl rcom 1 establishments, in 
inaugurating investigation m mmj import in t directions, andin 
developing pluib of ngmnUural experiment Eieli successive 
coofirenco led to furtlur ad\ intennd to non itutsurcs But the 
gem.nl principles «nd polioj bj which tho whole scheme ofogri- 
cnltunl enqmrj nml improvement \v L re to ho goicrmd hid not 
bein Imalli or precise!} formulated The un complete esnmitia- 
turn of tho »<stus> left for dtciston which Ins now been mid' hj 
pioimoial authorities nnd loed Government'-, phi.es tho Govern- 
m out of India for the first time in a po itnn to iniplif), with fur- 
ther njipri i ell to pncision, tlu» insti notions of the lte«olution of 
lSSl,m winch the dntio ot imjuml and agricultunl departments 
werp nut util} shitolnd onl\ m bioidniul touch outline It 
must be un lu-tood liovrevei, that piogriss has on)\ ndvamrd to 
one m ro st igo 1 \iri st ptlnt n taken in futur jeir* will hat 
to further knowledge otfmtsnud conditions, nnd will open up 
tnu issues Tin time mn soon conn whin the comt liied a h icj 
nnd coun«ol of proutunl anthoritus, ami of tho experts hj ulnni 
thiv nil aided, will ng un lie re purid for pi icing provincial an l 
imiorul go\irnmmts itijip ition to dicidi wh it fmJhir nuisJrci 
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by the facts and statistics of the land records These litter, it is 
true, supply continuous information regarding crops, irrigation, 
the occupancy and cultivation of land, and other circumstances 
connecCed with agriculture, without which no sound conclusions 
can be formed as to the general condition and needs of each agn 
cultural tract llut, as pointed out by the Famine Commissioners, 
and later " 1 1 1 4 t he extended to 

all matte ■ The character of 

soils and >s of cattle , the 

diseases of plants— their causes and the means by which they can 
be prevented minimized or cured , the extension of irngation , the 
effect and value of canal water , the improvement of fuel and 
fodder supplies, the reclamation of wastelands, meteorological 
phenomena , economic p oducts, improiement of old, and intro- 
ductiou of new, staples and agricultural implements , possible 
reforms in the methods and practices of cultivation all such sub- 
jects as these were to form j art of the programme of enquiry. 

10 It was evident that in exploring the fields of investigation 
thus briefly 6l etched, the agricultural departments, imperial and 
piovincial, must, as the Famine Commissioners had indicited, be 
assisted by coraj etent experts Some of the ground indeed had 
already been occupied by scientific invistisatoie thus for many 
i ears geological of* ■ •* *' * - i 

a id strata of each 
arranged the flora 

ment had laid the foundation of a knowledge of the weather and 
climates of In ha , while in some provinces, and notably in Madras, 
measures had 1 een taken to investigate and improve agricultural 
conditions But it was obvious that much more was necessary 
for the c ' r ' e — * - x 

equally cle 

sion roust , 

and provincial authorities In other words, that there must be an 
imperial as well as a provincial scheme of scientific ei quiry. In 
many directions tl e work of investigation Was national rather 
than local in character It demanded the services of first class 
experts, such as each province could not afford and did not indeed 
separately require The existing departments of geokgy and 
meteorology were cases in point. Scientific research m each fields 
could not be restricted to geographical or administrative limits, 
and would, if confined within narrower limits than those of the 
empire, invohe waste of power and unnecessary expendituie 
Influenced by these views, the l»overnment of India accepted the 


under systematic enquiry by experts attached to the imperial 

department. 

'Hie general character of the national scheme of sciei tific 

20 
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enquiry under imperial direction, the extent to which it Ins been 
widened, the directions in which further arailtGcation is nece> B ary 
or desirable, and the association with it of provincial co-operation, 
form the subject of tb e fourth Resolution of this series 

11 To provincial departments, under the control and direc- 
tion of local Governments, is left the largest share in the pro- 
gramme of scientific enquiry. It embraces all such investigations 
by experts as may properly and usefully be confined within 
geographical and adm m«trative limits and includes, therefore, 
almost all enquiries nud efforts directly aimed at the increase of 
agricultural produce Such are, for instance, investigations hav- 
ing for their object the improvement of old, and the introduction 
of new, staples, the effect and value of canal water, reform in 
agricultural methods and practices, and the like Enquiries of this 
hind are dependent on local conditions of Boil, climate, custom, 
etc , and have often indeed to be carried out at various ceutres 
within each province Government farms, estates under the 
management of Courts of Wards, estates belonging to Govern* 
ment, farms of landholder willing ta co operate with the pro- 
vincial departments , these are the experimental fields in which the 
local experts are mainly required to work. 

The general character of the scheme of scientific enquiry under 
provincial direction will be dealt with in th efi/tA Resolution. 

12. The recommendations of Dr Voelcler,of the two confer* 
ences of 1890 and 1893 a9 well ns of those recently held, have 
confirmed the view- that investigation most precede improvement 
lint, as investigation proceeds in the numerous fields in which it 
has been or will he inaugurated, palpable and conclusive improve- 
ments are, as experience has shown, continually brought to light , 
remedies for existing evils are discovered and useful modifications 
of agricultural practices arc ascertained Every effort should now 
he made to take such measures as will permit the country to 
derive the fullest advantage from these results. The most impor- 
tant matter is the properedncation of the agriculturist For the 
Government of India still hold to the opinion expressed in the 
opening Resolution of 1881, and ogam in the Resolutions conven 
log the conferences of 1890, 1891, and 1895 96, that no impor 
tant reforms can he safely or widely introduced into the agricul- 
tural system without the general co-operation of the farming 
classes, whose intelligent and willing aul cannot he expected 'until 
their education has beco so directed as to enable them to appre- 
ciate and, where expedient, to adopt tho results obtained bj 
t ho sj sterna ttc and continuous enquiries of experts 3 This view 
h»9 been strongly confirmed by the various conferences which 
have recently discussed tho question, and has been supported b) 
all local Governments and administrations concerned 

The subject of educational reform, so far as it concerns agricul- 
tural intere*! B, will ho dealt with m tho antk Resolution of the 
senes 

13 In tl e despatch of 1S*I, in wbioh tho views of the Secre- 
tary of tjtalo on tha duties c£ the new departments of Agriculture 
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were communicated, attention was drawn to the obligation winch 
the Famine Commissioners bad djsired to be placed on them, * to 
render available agricultural and economic facts and statistics for 
every part of India in order that Government and its o&cere may 
always be in possession of an adequate knowledge of the actual 
’ ** - -t - ' id resonreesd A wide in- 

ction. It must be held to 
wery branch of enqairy 
imperial and provincial 
departments, most be intelligently collated and published oa sucli 
'plan as will bring the information gathered in an accessible 
form to the early knowledge of tho c a whom it may concern. 
Much has been done m this dtr®'*"—, *- ‘ • ipment 

oft**"®* 1 — “ if the 

r • ‘ V ’ ■ ’ ■ ■ ■ • Ue 



a sound system of publishing ’ . • . , 

population, and resources of tl ■ ■ . • ..... ouujeu of 

the $epe»ti & Resolution. 


14. The agricultural conference of 1$&S reeommendH »« *'-■» 
conrse of their proceedings tin* ♦**'* f . " • I ■ “ 

• ■ ' ... - * ect was 

• ■ be fact 

series 

• of the 

, ■ . 1 moot of 

.* ui no ‘V prepared ■ which 

departmental reports l - -i wm ne sug- 

gested id the ttgfilh &uu uual Resolution of the series, 

15 The Resolutions which bare thus been annoonced are the 
outcome of the experience and developments of the fifteen years 
which have passed since the Famine CoaumsioneiV report wa«, 
under the orders of Her Majesty’s Secretary of State, first made 
the foundation of an agcicultur * 
avoid instructions oa matters of 
* * * 

c’ * ’ 

a - ' ■ . ■ 

o r • ■: --.tuts upon 

to them should be strictly impos * 

importance which the Governmeut of Iudia attac , i«'« ♦** “ > 

possession by all officials i'f 
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SECOND RESOLUTION. 


Land Recoed EsTABUsajiENM. 


The foundation of all land administration, is the field. More 
specially must agricultural inquiry and reform, which are now 
recognized as an integral part of land administration, be bared 
upon the facta * n " - — J J 
vjdual field of * • ■ ■ ■ . 

Her Majesty's * : ' ' ’ 

1 ' 

holdings, ... 

tbe ad tnn * 

formed. *. • 

, a < , , 


of in disc < . ' . , 

'1 be nrsr requisite in any programme for agricultural inquiry 
and improvement is, therefore, the efficiency of the land-record 
establishments. 

2. To each village or group of villages in this country there 
had always been attached a village noiountanfc. His hereditary 
duties are to provide annually for each field a correct record or 
nrei, occupancy, rent, ciops and of other facts and statistics called 
for by hi“ official superiors. In some parts of India a hereditary 
chim to tbe office has been scrupulously maintained. In others 
the hereditary right has been greatly weakened or entirely aban- 
doned Rut whatever may be the position of the hereditary C.aim, 
tbe hereditary duties of the office have still to be performed, an 
emce the conduct of land administration and agricultural 
reform depend largely on the records of the village officer it be- 
comes a primary duty of the authorities to take such measures as 
may ho necessiry to secure his efficiency. ,, 

S As soon as the subject came under the special eonsideratto 
of the Government of India, it was found that in many provinces 
the hereditary claim to the office had been allowed to overria 
more or less the claim of the State to the efficiency of the bolder 0 
it ; that the village officer was often incompetent, and not selaon 
so incompetent as to require an assistant for the peiio'mance o 
im uork; thit tho land records had become incomplete and nn ' 
trustworthy; that m some districts attempts to maintain aP XyV ? 
like a correct record had ceased ; that tu others the office itsell 
been allowed to die out. 
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It had been proved, on the other hand, by results already oh* 
tawed in more than one province that the Village registers could 
be made to yield that punctual information of the circumstances < ! 
every agricultural tract which the Famine ( ommissioners had 
urged to be necessary for timely provision against scarcity , that 
the accoontants could he trowed to correct their waps from year to 
vear in accordance with fact* upon the ground , that their records, 
when carefully maintained, tended to facilitate the work of civil 
and land revenue courts, to cheapen litigation, and to provide every 
person concerned with an «*■« mews of ascertaining or establish- 
ing his nghts and interests m land It had been foreseen too, that 
roanj direct economies should he effected bj impiovjng the visage 
staff , that ui «ome of the teraporan!) as«e« c ed provinces ft correct 
record would mean a material redaction in the cost of periodic 
settlements , that, by a proper use of the village agency, expendi- 
ture on field surveys alone might be reduced from something like 
Rs. 200 to Ks 60 a square mile , at d that a senes of annual 
statistics extending over a long period would afForl a safer and 
broader basis for land B«se»sroent than the facts and figures hastily 
collected m a single year at great cost by huge temporary estab- 
lishments 

4 fVhco, therefore in pursuance of the Famine Commissioners* 
recommendations new departments were, under the orders of Her 
Majesty*# Secretary of State, created in each province for the 
purpose of dealing with agricultural facts and statistics, as a foun- 
dation for agricultural improvement, the Government of India 
desired that they should be made specially responsible to the local 
Governments and ad ministration a for the restoration and improve- 
ment of the land record, and for the competence and efficiency of 
the officials by whom it wnsto be roamtunad Ibis, indeed, was 
to be their first duty The Famine Commission held the belief, to 
which expression bad been given by Lor3 Mayo's <*overmnent t*»n 
years earlier, that agricultural science applied to Indian sods conld 
materially increase the produce of the land and would thus go far 
to minimize the sufferings of the people in a season of scarcity, 
oi d it was in this view that they demanded tho employment of 
agricultural experts and the creation of agricultural departratnta. 
lint it was foreseen by the Government of India that attempts at 
agricultural development would require many years of continuous 
and patient investigation by experts before they could be expected 
to yield important or safe results, that in many cases they must 
he based on facts end figures which could only be derived from 
a tong eenes of correct maps end records, and th«t everywhere the 
introduction, of improvements into the agricultural system would 
reqmra the instructed intelligence and co-opera^on of a class 
whose education had hardly yet begun In the opening Hesolutioo, 
therefore, ol 1 8S1, which presented the duties of the new depart, 
merits, it was laid down that attempts at agricultural improvement 
rmi«l bo for a time subordinated to agricultural enquire. This 
nr rant that the provision and the nmutcnsoco of correct maps 
and records, upon which enquiry was to be based, must be tho first 
stage in schemes of agricultural reform. 
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45 i j. n ,fj < jn*'jt , 9t«fied this coareo It 

„ .'ner ^P orta fL C ibe escitemeot caused by the 1878 
6 t ested ibjt . t u f,je might come, when, under circnra- 
V* 3 ild ^b^ded , tf5 * " c s eJj departments whose efforts 
****?' FZntiSc experiments of an apparently unre- 
ptances fo sc objected to hostile criticism It 

Ve every effort to tarn the first 
* to remunerative work It had 

• 'ovement of the land record and 
. was maintained could nt least 


policy was justified by subsequent events. The Finance 
Com mittee of 1386, which included among its members the writer 
of the Famine Report of 1880, and was, therefore, fully cognizant 
of the important advantages of agricultural imestigatjon and ei* 
peri meat, came to the definite conclusion that expenditure on agn* 
cultural departments could not, under existing circumstances, be 
justified unless it rould be Bhown that they were or wool 1 ho 
directly remunerative The departments were subjected accord- 
ingly to this financial test In almost every case ft was found 
that, independently of the indirect advantage derived from an 
improved land record, a direct financial saving was or would l>e 
effected aggregating a total of from 200 or 300 lakhs of rupees , 
that the economy was mainly due to the training, utilization, and 
proper supervision of the village officer; that where excess expen- 
diture hal occurred, it was in some degree due to the partial exclu- 
sion of the village officer.from the scheme, and to the substitution 
for him of more expensive agency The question then arose 
whether in those provinces where outlay exceeded income the de- 
partments could he returned. 

6. The Government of India, in dealing with the results of 
the financial enquiry, accepted the fact that the indirect advan- 
tages of o land record were so great as to afford, even in the one or 
two cases in which outlay was found to exceed income, a strong plea 
for the maintenance of the provincial departments. They recog- 
nized that the extent to which the services of the village officer 
wero financially useful must vary with tho conditions of each prov- 
ince, that jn tho permanently settled districts of Madras and 
Bengal, for instance, his charts aud records would not bo required 
for purposes of assessment to the same extent ns elsewhere, that 
while, on the ono hand, m the eastern provinces a new map was 
callcd'for every j ear by the ffnetnatjons of the cultivated area, duo 
to accidents of Hoods or to the practice of shifting tillage, o Q the 
other hand in tho great ryotrrari tracts of tho roulhern and western 
presidencies what was jostlj termed ‘a magnificent piece of 
machinery * dependent for its solidarity on pillars marking tho 
boundary of every Geld, hal boss constructed, trtyob nonld, if 
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maintained go far to xoMunuza the employment of the viHaga 
officer ou annual or periodical revisions of survey 

Influenced by such considerations as these, as well as by the 
fact that in almost every province the utilization of village 
establishments had been found Temuneratue, the Governor General 
m Coancil did not impose any furtter con lition on the ma ufcen* 
nneo of deportments of hml records a d agriculture than to require, 
with the concurrence of Her Majesti ’ a Secretary of Stite, that 
the maximum n?e shall be made of the village officer under all 
circumstances m which his employment can lead to further economy. 
In this view the claim of the Slate to htt efflctei cy must be held 
to be paramount over all other claims 

7 In dealing with the question the following circumstances 
must Jo borne in mmd The class to whom, by custom oc by 
right of descent the oflico belongs w intelligent and quick to learn , 
the status of the here htary appuntmen*, however pooily pai I, is, 
where the right is strictly maintained, so far an object of ambition 
to the members of the family to which it is attached, as to justify 
a condition that they should, after a sufficcufc term of grace, 
qualify themselves for it , that cheap educational instituting pro 
vided at public expense are available to ail who are likely to bo 
cat didates for the office , that, according to the evidence adduced 
at the recent conferences, fiupj lementary schools can, at no greet 
cost, bo established for training them tn those special branch"? of 
their duties winch he outside the ordinary educational curriculum 
It may, therefore, sifef) be laid down that after a given date no 
village officer should be admitted to an appointment, who cannot 
gatisty the educational test required 

The test imposed must, in the opinion of the Government ct 
India, include a sufficient knowledge of suriey and mensuration to 
enable a village officer to maintain correctly a map of the circle 
under his charge Even in districts where surveys will require Jeori 
revision, the village officer must be competent to enter new C"13« 
and Bub-dinsiona nf fields upon I »» map But whether cr rui v* 
13 likely to bo called upon to execute an aclml field stirrer, 1^ 
should m any case be mode to acquire that intelligent 
of a map, and of the relation between a map and the tivn*t % 
upon it, which can only be gained by practice m map 
on the field 


The Government of India would 1 ave some b»-r £*«, - _ 
forcing this obligation tf it entailed any real dlE^r X - 
evidence adduced at the recent conferences and ^ „ 

obtained even in provinces and native states wi , 
village officers had for many years been fccgl»ci**! tsm 
any school lad of the class from which villag* 
can, »s a *»le, be taught in a few week* »_ •>. ^ 

the fold survey, under proper supervision, *£*;- <r, ^ 

8 The proceedings of the conference# ru? rsr+ — _ *"^T* 
cf village officers has reached its bigheti >-.*• _ ^ 
explain why iffis should be the ca$e le Cjs~ ~ 

zatioo of village establishment* had U— 
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creation of the new departments of land records, the hereditary 
claim, though Dot disregarded, was made strictly subservient to 
efficiency , cto'fl supervision was exercised over the village officials; 
the salary of the office was gradually raised , and considerable eu* 
c uragetnent was given to those who held it by ensuring the pro* 
motion of the best men to supers isorsbips and other higher appoint- 
ments The roles lay down that at least two thirds of the super- 
iors shonld he taken from the ranis of the village officers. 

The Government of India are not prepared to advocate that the 
Punjab rules should be taken as a precise model ror other provinces, 
but they commend the principles undpjlying ttem as sound They 
think that the time should come when m every province a fair edu- 
cation'll test including comperenee to survey, should be strictly 
imposed, adequate pay for the office should be provided, and 
excellence of vro * * ' 11 ■ otion to higher 

appointments one hand, care 

should be taken the educational 

standard of the agricultural population has not ranched a high level, 
that the status of tte village officer is not 60 unduly raised as to 
give him too masterful a position in the village or group of villages 
ui der his charge and that, on the other, the admission of village 
officers into the ranks of their soj ervi«ors should not be made so 
free as to endanger the high standard of excellence which the con- 
t oiling 6taff is, for reasons hereinafter given, expected to attain 

9 The history of the supervisor 10 very similar to that of the 
village offic»r As m each village there was, under native rule, an 
accountant, io to each of the administrative circles, containing 

perhaps one or two hundred villages into which a district was divided, 

there was attached on official whose mam duty it was to collate the 
returns received from village accountants, and toobtain such inform- 
ation of the agricultural and financial condition of the circle as 
-night be required for purposes of assessment and of land revenue 
administration On investigation the original functions of the office 
were found to have been often forgotten, sometimes tbe office bad 
disappeared, almost e/erywhere the hereditary claim to it bad 
overridden all other considerations, not infrequently the incumbent 
was SO illiterate or mcapablc as to be unable to perform without assist- 
ance any official duties at nil, and, ns a general rule, the duties 
assigned to him were quite outside tbe traditional functions of bis 
office 

10 When the reform of the land record system was taken in 
hand, the first step in almost every province was to restore the 
hereditary duties aDd functions of the circle officer In some parts 
of India, where the hereditary responsibilities I ad been forgotten, 
the hereditary right to tbe office had been nevertheless even more 
strongly maintained than that of the ullage officer, and much care 
bad to be taken to prevent it from being unduly interfered with by 
tho initiation of too trenchant reforms In such cases older ® e ° 
were allowed to &i point substitutes or edacafed relatives, time was 
pmn to the younger to learn how to perform efficiency the real 
Julies of their office, only those of tbe latter who wore hopelessly 
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incapable were ejected At the same time it was found that a 
materia? expansion of the staff had become necessary. The exten- 
sion of cultivated area, the growth of population, the demand for 
more elaborate statistics, all these and similar causes had doubled 
the work which hid to be done The number of circle officers that 
hnd sufficed for the needs of the earlier years of the century wag 
wholly inadequate aow In almost every province, therefore, the 
staff wa« largely increased by the incorporation in it of the be«t of 
the men who bad been for some years engaged m supervisn g the 
subordinate establishments of survey and settlement parties in the 
field. TUe*c recruits broapbt into the ranks of the effete service 
the very experience which was wanting They were active men, 
accustomed to direct and control, a» d experts m the construction 
of field maps and field records Their example proved of great 
value to the hereditary 6taff. 

The datiea, partly peripatetic and partly sedentary, of the office, 
had, so far ns they hid been jerformed, been hitbei to amalgamated 
They were now divided The circles were increased m number, and 
the aieas corresnondingly contracted. To each circle wjb attached 
a 11 peripatetic" officer for inspecting and contiolhng the work of 40 or 
i0 village office! 9 At the head quarters of each of the administra- 
tive anb-div lsions of a district, perhaps from 5 to 10 m number, and 
each comprising 2 or S peripatetic circles, was located the 
** sedentary " official Tbe younger and more active of the staff 
were placed in charge of the smaller peripatetic circles The older 
men were assigned to the sedentary office. The main duties of the 
peupatetic circle officers were to instruct the vilhgc officers, to 
exora no tl eir work , to note and report defects , to relievo as far as 
possible the higher officiate from the necessity of personally in* 
specting the village officer’s maps md records, to provide for hia 
circle quick and early information of eny kind that might ho 
urgently called for in connection with the land or the people upon 
it, as well os periodica! reports on the agricultural condition of tho 
urea under his charge , and finally, to fulfil the various executive 
duties which a season of scarcity of famine might entail The mam 
duties of the "sedentary" officiate were to examine the various 
returns sent m from the villages and to compile them m abstract 
forms for his group of circles At the bead*quartcrs of the district 
abend supervisor was established, who was to make a similar compi- 
lation for the whole district nnd to superintend generally the work 
of the whole staff The functions of the higher off date and coven- 
anted officers were, as pointed out m an imperial Resolution of 1 8&3, 
no longer to include tho detailed inspection of the village officers’ 
maps and records, but were to be confined to such an examination 
of the supervisor’s work as would prove whether or not their duties 
of inspection and control were being properly performs*!, an! to If <- 
adoption of such measures, punitive or otherwise, as might tend t > 
improve their efficiency. 

Such was the general character of the scheme ot i^ f « i 1 
supervision which, with due regard to the varying < f j *i *' 
each province, has been established in mry par* c( la ' 
m those permanently settled districts <f Madr-t ^l, ’ > 
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which the village officer has either disappeared or has not been 
brought ander official control. The proceedings of the recent con- 
ferences have now afforded to the Government of India the oppor- 
tunity of ascertaining in what directions the improvement of the 
Eupei vising machinery may in some provinces still be possible. 

II. One important matter is tbs confinement of the supervising 
officers to their proper functions. They should not, on the one hand, 
be allowed to perform the J ~*" * c r 11 v ** ■ ■ *** ■ - 

other, those which proper , . 

staff. In some cases an • ■ ' ■ r . . 

of the village officers, ora distrust of their capacity to learn, has 
led to the transfer of a portion of the village duties to the super- 
vising staff. The extravagant tendency of this procedure was 
pointed out by the Finance Commission. In other cases the im. 
partial duty of inspection has been interfered with by the practice 
of using the supervisors for enquiries aod reports on matters un- 
connected with the village records. This may, ns in the Punjab, 
be checked by forbidding any order for reports and enquiries, oilier 
than for those prcsciibed by the roles, to be issued by sub-divisional 
or district officers. On either hand a transgression of the limits 
within which the duties of the office should bo confined must be 
carefully prevented. 


12. The next point to which attention may be drawn is the proper 
instruction of the supervising staff in 6urvoy. In the imperial Ito- 
solution of 1882 * in which thegeueral 
principles on which the cadastral sur- 
veys of the country 6boold be con- 


ouC Bot unless confidence in tho accuracy ofvillago field maps 
can be assured by professional supervision, and unless the maps 
!* • "*■ -onnectcd with the enrvey stations 

. ■ ' !■ / the trigonometrical and topographi- 

Iwajs be a danger that the details 
supplied by the provincial establishments will not bo accepted by 
the professional officers responsible for topographical cartography, 
and that the details already mapped by the land-record staff may 
have to bo mapped over again at great and unnecessary cost by 
the professional staff. Hitherto the survey operations which have 
been conducted m almost every province have pot only supplied 
a Urge percentage of recruits, professionally trained in survey, for 
the circle staff, but have afforded a field^ for the instruction of the 

f reviondy existing circle officers. This will not be tho case in 
utnre. Henceforward a practical knowledge of, and experience 
in, approved professional methods will, it precautions bo not taken, 
gradually dio oat; and, a3 has already occurred in some cases, the 
held maps will become more and more inaccurate and unequal in 
quality. It is of importance that this result should not be 
allowed to occur, especially ns, independently of the requirements 
of cartography, the maintenance of field maps up to a reasonably 
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fur standard is for all purposes of idmmwtraUon desirable. It 
is considered in some provinces that tbe best eecunty against a 
gradual decline in the * alue of Geld maps, whenever these have 
been initially laid down on professional lines, is the periodical 
transfer of a limited number of eurvey officers of responsible posi- 
tion from the professional staff, whose duty it should be to pre- 
serve a knowledge of correct methods throughout all grades in the 
lund-tecord staff and to personally supervise or inspect all surveys 
which are of a materially more important character than the mere 
revision of a village map. This policy has been accepted in Mad- 
ras, in Bombay, and to 6ome extent m the Central and North- 
West Provinces, while very fall effect has been given to it in Bur- 
ma, where the exceptionally shifting character of the cultivation has 
justified tbe employment m every district of a superior officer who 
is either tianaferred from the Survey Department or is thoroughly 
trained in survey. The Governor General m Council now desires 
that tha question may receive full and careful consideration in 
every province, m which no measures have yet been taken, for 
providing for the maintenance of maps on a correct professional 
basis and how far the central guidance of competent experts is 
likely to be useful 


13. A. third matter is the improvement of the supervising staff 
by eecuung for the beat men m it a reasonable prospect of protao- 
„ „„ , . , .... „ , tion to higher service. The advaa- 
1 B 83 ° S35 ‘ datC<J 14th M * rch ta S eB this course were pointed out 
m an imperial Resolution of 1883. 
It was then urged that promotion should not merely be permissible 
but obligatory, that it was not unnatural that vacancies m the 
regular line should usually he offered to those officials, or to their 
friends, who come moat into peisonal contract with the officers in 
whose hands patronage rests, and that since the duties of circle 
officers usually confine them to outlying parts of the district, their 
claim to promotion in the regular line is apt to be overlooked an- 
less a certain number of such appointments ore strictly reserved for 
duly qualified members of the supervising staff. 


14. Very inadequate effect seems to have been given to thi3 
policy except in the Punjab, where its success baa been marked. 
No less than one-third of the circle officers have been to the last 
few years admitted to tha higher revenue appointments, and non 
tto difficulty is found in attracting young men of good family and 
high educational attainments as candidates for the eupervisorships. 
By degrees the educational test has been raised, and the tune will 
doubtless como when the appointments wiU be readily sought for 
by men who have obtained a graduate’s degree at a University 
or a diploma at an Agricultural College. 


A further advantage of the policy was indicated in the 1SB5 
Resolution It was contended that, a* the supervising officials ac- 
quire from the nature of their duties a considerable knowledge of 
agriculture and of the condition and circumstances of the agricul- 
tural classes, a free Cow of promotion from their rank* would 
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infuse into the upper prices of the revenue service a useful acq min fr- 
anco with the agricultural conditions of the district or province 
in which tbpy hold office. The Government of India is pleased to 
observe from the proceedings now before them that this view ha? 
received strong- support from boih the conferences and the local 
Governments, and that the advantage of leavening the revenue ser- 
vice with officials who nave learned their vvoik m the field is fully 
recognized In the Punjab the value of the experience gamed by 
a circle officer is so thoroughly appreciated that every candidate for 
a revenue appointment, whether a circle officer or not, is mane to 
Bf-rve an apprenticeship, which may extend to two rears, os a 
supervisor, and the plan is commended to the notice of all local 
Governments and administrations. 

15. A difficulty is, in some province? presented by the circura- 
stance that the educational standard prescribed for entry into the 
upper grades of the revenue servi"e is far fa'gher than that which 

is, or can for some time be, imposed for a circle supervisor«hip 
1 •* nse provinces m which education has 

. which universities are of the 1 mgest 
■ . same time the inspecting staff has 

. ' ' orst , ‘ f ‘ 1 * ' ■ 

While the revenue appointments 

of ambition to university gradua , ■ ; 1 ■ 1 

hern filled by men from whom no educational te«t of any value has 
been required. The one service has slowly advanced, the other 
slowly declined m quality, a gulf has been created between the 
two which it is not easy to bridge. 

Iu other provinces again, of which the Punjab may be taken 
as nn example, the measures taken to improve tne supervisor class 
were antecedent to the introduction of that high education which 
is represented by a university. A long period of survey and set- 
tlement operations, conducted, as a rule, without the assistance ot 
the professional survey department, had creited a largo supervis- 
ing staff in which existing circle officers were temporarily included, 
and from which it was easy to select for transfer to the permanent 
circle etaff, intelligent and capable recruits with the very expei lence 
that was wanted for the management and control of village officers. 
On the other hand, the educational standard for higher revenue 
posts was, as is still the case, low in comparison with that m prov- 
inces with universities of long standing. The new men, with 
their practical experience, were found to be often better and more 
jt — — , — -i *«• r*» '"•mg higher positions 

i • ■ -i 1 1 cn no wide gulf to 

; - ■ ■ ■ ■ v 1 . of tho service has 

\ , ■ " , . * .* * ■ ■ . 

16. The Government of India, while recognising the fact that 
the attainment of a policy of perfection must bo a work of slow 
growth, conceive it to bo necessary that a ‘ working plan* should 
be laid down for the gradual development of a sound system, and 
that tho wide breach, where it exists, between the penpatetto 
service and the administrative service must he gradually narrowed 
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and eventually closed In p-tmoces ■which have m recent years 
undertone survev operations, no xn»er course cats probably be 
followed than either to select for the peripatetic appointments 
the be=t of the survey supern«ors who have Rained a practical 
knowledge of field duties, oi to tram existing" circle oSc°rs op to 
the same standard But a date should be named after which mere 
field experience and an acquaintance with the ullage Jacd records 
should not, without ranch higher qualifications than these, ad out 
a candidate to a circle appointment. 

17. Taking a oroad view of th<* subject, the Government of 
India have, upon a review of the conference proceedings and tha 
letters with which they ate forwarded, arrived at the following 
conclusions They deem that a serious obligation rests upon the State 
to otsUre to the utmost extent for the benefit of the public eerviea 
the educational system established in the country , that tbe tima 
most come, as indeed in soma patta of India it has come, when all 
officials required for the conduct of business connected with the land, 
excepting only thos* whose duties are of entirely a subordinate 
character, must attain the educational standard represented by a 
graduates degree or some equivalent difloma, that jt ts of eqtnl 
importance that every official who has to do with land adminis- 
tration should have ieirm 3 by practical experience the conditions 
prevailing open the land with which he will hare to deal, that he 
should be familiar with its agricultural system, with the character 
and customs of the people upon it, with the methods and principles on 
which the record of changing facte and circumstances is maintained; 
that in this view the experience of the large peripateMc staff em- 
ployed thiooghout the empire, to the Dumber of several thousands, 
on duties which ensure the reqcmite experience, should not ba 
thrown away , that no opportunity should be lost of drawiag from 
its ranks 6eircted men of proved excellence fer service Ju the higher 
appomtm*nts , and tb*t in order to give effect to this policy, the 
educational standard of the pen; -iteuc 6taff must be gradually eo 
raised as to guarantee the intellectual fitness of the men who arc to 
be drafted from it II «th the advance of education, increasing 
competition for pensioned employment, and a widening opportu- 
nity of promotion to the upper grades of official service, there 
will, ju the opinion of the Government of India, be no need to 
fear that the field service will fail to attract candidates of high 
educational attainments 

Such a result would be desirable m the interests alone of the 
maintenance of a correct land record and of the proper training 
and control of the village subordinates by whom it 13 maintained , 
but it has au even higher importance in securing the efficiency ol 
tlio higher official service upon which the conduct of the land 
administration of the empire mainly devolves 
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UmiziTiov o> Land Ri! coeds. 

1. In '87 A Her Majesty’s Secretary of State pressed upon 
the Government 0 * T ' • " ’ *. f *’ g the facts and 

statistics obtomali . g-cfc of collect- 
ing agricultural ■ , , . , . ‘ the followin'? 

year on tins subjeo 4 , explained that the object aimed at by Lord 
JVloyo’a Government in proposing tlio establishment of agricul- 
tural departments bad been the establishment oF n specific branch 
of the administration whose pr me duty it should be to suggest 
measures for the development of agricultural industry, that ooc 
part of this doty wau to consist to the collection of statistics winch 
- 1 - 1 1 4 r ulfcnre and on the poss*bi- 

i < ‘ ■ " e country , that the basis of 

» ‘ t the records maintained If 

village accountants 

Four years later tbo Famine Co m n *ss loners, adverting to 
these injunctions, confirmed the Secretary of State’s view, and re- 
corded their opinion that* the revenue system in the greater 
part of British India is such as to present nnnvalled means of 
ascertaining in the fullest manner all necessary facts relating to 
agriculture, hot that those means have nowhere been completely 
utilized or made as efficient as they might bo. ’ They then re- 
commended that a J ’ r j 1 1 

of tbo people and . - » 

appointed in each ■ ■ 1 1 

system, would advise the local Government on all matters re- 
lating to agricullnre and statistics, and supennteud all measures 
designed to improve the agriculture of the count-y. The creation 
of imperial and provincial departments of land records and 
agriculture m and after 1881 was designed to fulfil tbo objects 
thus explained. The establishment of a scheme for the effective 
utilization io the interests of agriculture of information obtain *bl 0 
through the land re-ords in therefore a primary duty of the direc- 
tors ot agricultural departments The question was one of the 
most important discussed at the recent conferences 

2. The opening Resolution of 1881, in which the dnties of 
tbo now departments were first described, explained that 
an examination of the Fomina Commissioners’ recommenda- 
tions in connection with agricultural enquiry ehowed that 
their final object was to urge, ns a practical outcome of an 
intelligent scheme of investigation, the j obey of muntflliiing 
agricultural operations at the highest attainable standard of 
agricultural efficiency , that this poll »y include I the prevention 
of deterioration as well as tbo attainment of po«itivo improvement , 
that it was necessary, therefore, first to localize every ng-icultorj! 



UiilttaUon 0 / Land Jltcordt 


468 


defect, then to discover \ta cause, aod, finally, to devise such pro-, 
tective arrangements as may remove or alleviate its injurious 
action A.a an important illustration of tbe character of the 
investigation which was to be made, the examination of each 
agricultural tract m respect to its liability to suffer from drought 
on the one hand, or tbe extent to which it was or could he protected 
from drought, on the other, was suggested The whole scheme 
of investigation was afterwards breflv designated as 'district 
analysis * 

8 The form m which the programme of investigation was 
put forward 10 the 1881 Resolution and the special attention which 
was drawn to the desirability of mapping out tbe tracts of a prov 
ince in relation to their liability to failure from draught led m 
some provinces to a misconception of the scheme It was assumed 
that a general enquiry into the agricultural condition of each 
district made once foe all, and a special investigation of the liabi- 
lity of each, part of it to failuie from drought, would meet the design 
of the Resoluti in It was not clearly apprehended thofc the scheme 
was to be slowly and gradually worked out , that on«> by one every 
agricultural defect should be in the course of time closely analyzed 
and carefully studied with a view to the pos il le discovery of 
remedial action, and that for the purpose of ascertaining the exist- 
ence and e stent of each defect, the utmost use should be made of 
the information which the land records could he made to yield 
Thu*, while in many parts of India excellent reports, maps, and 
atlases were j abUvtied in illustration of the general condition of 
each district, no procise enqairj was set on foot ns to tbe agricul- 
tural circumstances of each village or gioup of Villages ; as to the 
particular defect or defects which prevented each 1 cahty from 
teaching ' the b gbe>t standard of agricultural efficiency ‘ , or as to 
tbe possibility of remedial actiou in eicli case 

4 The enquiries, however, that were actually made in some 
provinces threw much light on the position They proved that, 
notwithstanding tl e hereditary experience of the Indjnu cultivator 
and the special knowledge which he possessed of methods nnd 
appliances suited to the locality in which his crops are raised, 
many defects do exist *n the agricultural condition or system of 
almost every district which, if they cannot be altogether icmoved, 
can at least be considerably modified and lessened. At the 
agric iftucaf conference of 1S90 which met Dr, Voefcler before hw 
report was written, the necessity 'of laborious investigation 
before we can trace ont the causes which hive elimalatcd develop- 
ment m some parts of India and retarded it in others ' was pointed 
out, and tbe advantage of utilizing village records o_« a basis for 
detailed enquiry <vas urged Dr Voucher's report went far to 
prove the existence of innumerable defects m agricultural condi- 
tions and practices, and the importance m many ca-»ci of aa in- 
telligent analysis of facts and statistics, and of well-organized 
enquiry from village o»i -era. The coufcrtncd which rcueni-d 
Ur VoelcWs report in 1&93 took the same view 

5 So matters stood when tbe subject was brought hv f or<* P t 

recent conferences for consideration and distils u*„ 11 \ ^ 
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' 1 ' '* '* 1 ’ ’ f 1 ■ 'failure to reach 

of occasional, (2) 
it was to he the 

object of the whole scheme of eoqiiiiy to minimize’ agricultural 
distress and agricultural loss m each class of cases , ami that tbs 
first step was to decide how far the land lecords machinery could 
be utilized in the investigations under each head. 

(1) Occasional failure was explained as sadden distress 
due to unforeseen calamity, such as failure of rein, hail, sformj 
muudations, etc, requiring, as a rules, immediate lehef w In 
these caBes the land records are of pumary pel vice to distmfc 
officials as indicating the extent and character of the calamity 
The functions of the director of the land records department are 
confined to organising cr to suggesting how to improve the 
system ufider which prompt and continuous information supplied 
by the records should be brought before the responsible authorities 
and to ascertaining that proper effect is given to the system It 
ib left to the district officers to take suitable action. The examina- 
tion which was made at the recent conferences of the measures 
which have been taken in the last few years to utilize the land 
records for this purpose proved that the system now established in 
every part of India in which land records are maintained is ex- 
cellent, and that the results have already been most satisfactory, 

(2) Gradual failure was explained as 'gradual deterioration 
due to ascertainable causes requirmgeirly and special measures of 
prevention and relief * Considerable distress bad been Lnown to 
have occurred in many parts of India in consequence of neglect to 
relieve the population of agricultural tracts which had suffered 
fiora cattle murrains, from swamping due to the interference of 
drainage by railway embankments or canals, from the growth of a 
noxious weed and from other causes which gradually reduce the 
value of land or affect the prosperity of the people i‘In almost 
every po vince, ’ it was written, ‘ the detailed records now maintained 
under carefnl inspection by village officers provide, although in 
scattered forms and in tioublesome detail, nil the information 
nece«sary for indicating the serious deterioration of any agricultural 
tract , and it only remains to make provision for such a clear and 
simple abstract of tbe information anti statistics embodied in tbc 
Milage registers as will enable district officers to gioepthe pertinent 
facta witn out real difficulty or unnecessary waste of time* 

One of the mo«t important results of the recent conferences has 
been the practical adoption of tins plan In every partof India, 

— 1 ' *■ * J - - 1 - — — i-i-t- *- t— k ep t u p 

figures 
show at 
village , 

i ' - ' . i *’ * ■ * ’ 1 . ’ ' the year, 

, ■ ind bo on 

. * ■*•» : 'a*. i'll indicate 

at onc<* whether a ullago or group of villages is declining in 
agricultural condition, and this fact known, the cuiso of failure 
can In. ascertained and remedial action suggested. It is important 



f #»///*?»«**/ !,l*i Ff^U f*. 

in flee itu a <t «tef?<tvmmeatof In it* that tb* rrramrrwMsti n, 
reo rd<d m the jr-<VYr*lirc* of *lmr>«t c*e»v confer* re* «K tj| J t* 
adopel to tie that tVi<* »l o«M l* 1 ptr x u- 

IprVl*'d l V *»m» ItiJIMiili lr d**tnrt < final, V'* that niihn vnv few 
jear* the car lilmo of crcrr -» *lonld ccrne iir«l*-r n!<-{ i^cr t 
fWH , ir,»tui th«t R b'Sfb'ujlihomMred I r th* tr*pci-fm^offi<vr pt- 
f'aiftlBfj tb* e* i«» of any m*rlel<*r wiicoi retain, an! <? 

• ay ** jT£C*lu n* tn»«Je <r actum t»l»n Jo moetth* c**> In* 
drpenJemly ot the al\intsg«*« « f ihe*y*lrm for purpoi^n f current 
r>drott«*t»-*lJon the uric* of ci*c’«* l-onl* time maintained mil form 
an hi* ©next rr o«|o{ cvrat **!»»« to officer* wb* may i«» hemfter 
Onllel upon ti rett«Mb« »** nmnUrf Uni twitue Director* 

»f d*pi»rtmr-it* of landri-v^rd* anl »;«»cnftore »tn:iM !>■» instruct. .1 
to c< r*i Vr it cite of |b*u ibt r f dntir* to ascertain that the ctrrlo 
lev l* arc fund* a It ant i> lelhpetiiU cxaminel in every distmt. 
Qa tbcfttrr hard, di'lnct t ffierr* abmif } Jc require) to com- 
tnmir'le l« tl e It r -rUr, for n try in lit* office ledger*, the proved 
esMcnre of anr *er»n«« agricultural deterioration that toay luva 
occurred in a lorahtr. 

("•) Fm\*t<rl fat t« r e wxi defined a* failure fo leaeb Ihebighrxl 
»t f a nahle »tani*r>I| diet* cause* cr defect* of« mere or Jr»« jernr* 
trnl characWr, an 1 requiting prolonged invcittgatlMi. Such catwe* 
crdifecU »»c, il wa» ctj lain<nJ,wantof irrigation, frequent liability 
lo failure ©f rain, intufbmency m the wood or fuel *upj iy, eaiffo 
dweajtf, p'vnt dticaresond b uhtf, want ef drainage, the nrov*lenco 
of »ihc« rfllorm*nee, fr<\cl imferfcctior a ib agricultural practices, 
the want of «utt»llo mi nun *, an J ao on. 

f. It i» to tl ucV* of cn«c* that Tr V%eU1ser'a repert chi. fly 
refer*. Many cf the defect* «<ick a* tliorc enumerated demand 
scientific enquiry bi expert! incta Imp cxpcumcnUl investigations 
on the depirt mental farm* or on tbac*Ute* of the Courts of wards 
or of landlord* Willing to as»ut in the uorl. Tin* branch of en- 
quiry will bed'nftuitb in the «ueceeilmj> Resolution. But tha 
tand record* a»d ibe? bod record eatiblisbmcnt* can ©ftcr? be utilized 
for providing; a bails for more detailed enquiry. Thru, the dutnbu- 
tion of irngat on, tho i hnracter of t?ic raiftfali in each tract, the 
extent of the wood supply can bo ascertained from tho records 
themrelve* Information as to tho occurrence of particular cattla 
and plant diseases, the areas affected by tho outcrop of salts, facts 
os to agricultural practices, ond other ngrieuUnra! matters can be 
attained hy weli-orgaaized enquiry from the circle and village 
officers, to whom a senes of questions bearing ontbe subject under 
itn estimation may be circulated. 

7* These sngge tinns are sufficient to indicate the importance 
of the information which the bnd records and the land record ea. 
tahhshmeots can under intelligent direction be made to jieW The 
plan of enquiry must, however, in each case be worked out by the 
director of the agricultural department with the assistance of the ex- 
pert s placed at hia disposal , and whatever system to adopted, 
the work is one which in its broader aspects must extend over 
periods of many y ears The necessity for detuled enquiries mil 

30 



4GG 


Third Resolution. 


probably never cease Whether in the working pl-m which ia to fee 
laid down enquiry at any one time should be limited to one or turn 
subjects was o question which was discussed at the recent con- 
ferences, but will be dealt with in the 8ucce°dmg Resolution. \\ hat 
the Government of India desire now to insist upon is that, what- 
ever may be the agricultural defect which is brought under in- 
vestigation, the officers of the agricultural department should, as 
a first step, consider how far the I md records and the establish- 
ments maintaining them can be utilized for providing information 
neces«ary to the enquiry . 

8, Although the reVion of land record establishments to 
famine administration was not included among the questions placed 
before either the conference of 1893 or Ihosi- recently held, it mu6i 
not he forgotten that one of the objects with which the Famine 
Commissioners recommended the organization of those eitnhhsh- 
ments as well as of the formation of provincial departments ofogn- 
culture and land records wns in order that the administrative and 
executive officials responsible for dealing wiih famine might at nil 
times have nt tbeir command both the fullest information regard- 
ing the condition of every agricultural tract and the peorle upon it, 
and m seasons of scarcity be provided with a well-organized agency 
through which, in the first place, continuous intelligence of the 
State of every village aud every suffering person in it would be 
c mmumcated to them, and, in the Bccond plice, direct relief could 
be mca«e of need administered uuder their direction These first 
objects of the hud record machinery were fully considered in the 
famine codes drawn up lu 1832, immediately after the constitution 
of the new departments bad been directed Fortunately, since 
tho«e codes were first issued uo s nous Famine or wilespread 6<.arcity 
has until now afflicted the country, and time Las been thus given to 
1 m.g the establishments into good working o _ der. Their utility 
has indeed bien partly proved on the occurrence ot sporadic distress 
in limited areas during the past 15 years But full evidence of 
the immense advantages foreseen by the Famine Comtntsnotiers, 
resulting from the existence of a well-organized “ Intelligence de- 
partment," has only been brought now before the Government of 
ludja. 

Q-. Wj o/ita ofi* bn. v,d.m vt *Ji. % <bsv*>ttn. of- the. w.W n 
country into easily managed circles of 50 to 100 villages each Jt 
has I pen estimated that in the temporary settled provinces there is 
at the jre-ent lime ot the disposal of the distnot officers an army of 
» 0 >mj 200 000 village officials who form a well tram d noil disci- 
plucd rink und hie, com minded by a staff of o,00U or C,00J circle 
ji specters, who rray be well compared to the commissioned officers 
of regiments 'Ike duties laid duwu for tl o latter m the famine 
codes and by provincial rules are that in ordinary years tJny 
st ouid as alrudy explained, provide the fullest information and 
stntiEtics regarding the crops and agricultural conditions of every 
village,* — n duty which in every province has in recint year# been, 
*° far ns rricumstei cos Iiave admitted, well priformcd , and t) at in 
tiint-s o! fumiiiu they should at frequent intervals visit every village 
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FOURTH RESOLUTION, 


Scientific and national enquiry under rupERiAt direction. 


It has been briefly explained 10 the prefatory Resolution of this 
senes that the responsibility for maintaining and developing a 
‘ national scheme of agricultural enquiry* devolves primarily upon 
the imperial department of revenue and agricultu-e. The term 
‘agricultural enquiry* must here be understood in its widest sense. 
It must be interpreted to include investigating io oil branches of 
science which bear directly or indirectly on agiicuUcral interests 
and on tho development of the products of the soil, and the Word 
' national’ must be held to apply to all enquiry which cannot, for 
sufficient reasons, be conveniently confined within geog raphicnl or 
administrative boundaries The national scheme of agricultural 
enquiry thus e* plained embraces, so far as it has up to the present 
time been doi eloped, the following sciences or fields of inveeti 
gition s~ 


S3 


. , Geography . 

(2) Geology , 

(3) Meteorology , 


(4) IVaoy . 

(5) Economic Projects 


. Represented by the Surrey Department 
. By the Geological Department 
. (tocluding solar, magnetic and mtio* 
nomieol observation*) by U e 
Meteorological Department 
. By the •* Botanical Survey of India 
. liy the Department u def the Reporter 


(6) Vetermarv Science 

(7) Bacteriology , 

( 8 ) Agricultural Science 

(9) Entomology . 

(10) Statistics . • 

(11) Forestry . • 


• * 
i 

. By tho De\ortiaent of Agricultural 
Chemistry 

. By the National llnsenmat Calcutta 
i By the Statiitieal Department 
« By the Irapector General of Forests 


S. The chief conuds rations wlmh justify the maintenance ot 
imperial direction over investigations conducted in the fields of 
enquiry summarized ia the preceding paragraph will be briefly 
notod 


The fml consideration is that scicutifie investigations must, 
with f»w exceptions, he national and not provincial, — in other 
words, that scientific research cannot, as a rale, be confinod within 
administrative boundaries. In 1800 it became necessary to point 
ont to the Secretary of State how the sjstem of provincializing 
iiuestigatiou in the field of botany ‘had led to the curious 
restriction of research to speeiat localities or provinces, wlulo other-*, 
forminp m the aggregate tho larger section of tli» cmpiro, fmd 
Wen left without investigation of nny kind * But inequality of 
rora'ts is not the only defect which results from confining scientific 
enquiries to separate provincial action. The unnecessary duplica- 
tion of l thour is adi tucr aud perhaps rnoro Serious doloct I or 
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c«amj !<*, *h» fophomie pmdnrt* of two a Ijsccnt prctincos are Jo 
k mat'-nal drew lh<* nmf, the exceptions firming bat a imall 
j*rrrntage tf the *0 ole A faille marram, again. may be due to 
ld' , nti<'*t canre* throughout India It tronll be a wantc of labour 
tl al nmtiltano«u« rnquinr* should t-c made I 7 icuntific expert* os 
to the loUniral chstactrr of the fame plant in two contiguous nrra« 
or ‘ * * * - cjilemic ihould be sought 

for ■ ■ » ■ 7 provincial centre. Such 

tic ' - - placo for nt Icatt a group of 

prciTinc** 

The treend eonnderation t* the importance of locating first 
clar* effcrts for pnrjv'*o« of rcrenlific rrrearcb Tbs value of 
remit* depend* mainly on the competence and qualification* of the 
inxrstiga’or erpe ally in a country in which condition* vary much 
from tbo*e prevailing in I nrope. In view of tbia circumstance nnd 
of the financial impossibility of providing every province with a 
ilad of fi rat cl*»t and highly paid export* in each branch of scientific 
research, it becomes nccemary to place ■cientifio investigation, as 
a rule, under central direction. 

The flird consideration is that scientific investigation mast bn 
conducted on the ban* of a woll-constdcred working-plan The 
development of tho scheme cannot be entirely left to tho occasional 
and partial initiation of individual government*. In tho despatch 
of 1890, already quoted, it wa* shown that tho distribution of 
scientific research lias hitherto been unequal , both in re’ation to tho 
science* represented and to the srras covered by it, partly because 
nc authority had lcen made responsible for initiating research in 
new fields, and partly because action taken in one province had not 
been taken in others Systematic botany, for instance, in somo 
provinces, and sy*tcmntic geology throughout India, have been 
strongly represented fora long scries of years, whereas the study of 
the useful and economic product* of the country and the practical 
investigation of minerals had until very recently been neglected, 
while in some of those fields m which modern science has tu recent 
years been working in Furopc, such as for instance that of 
bacteriology, research has hardly commenced 

3. In accepting the wsponeil ility for the general direction and 
control of the Bcheme of national research, the Government of 
India have no desire to exclude the co-operation of local Govern- 
ments and Administrations they Would, on the contrary, wish to 
obtain their advice and assistance at every important step that may 
he taken towards the development of the scheme, and to receive for 
favourable consideration any suggestions for initiating or extending 
sc eulific research, of which the importance may be shown Ivor 
will they refi se, whenever circumstances may admit, to transfer 
any expert attached to an imperial department to the temporary or 
partial control and direction of the p ovmeial authorities Effect his 
indeed in recent years been given to th 3 policy by placing officers 
of the geological and botanical departments for a definite period 
under the orders of a local Government and again by arranging 
that the services of certain officers of the meteoiological department 
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should be rhared by the imperial and provincial authorities. Thug 
the rational character of the scheme of research does not altogether 
preclude provincial independence and co-operation. 

4. In 1881, when the orders of Her Majesty's Secretary of 
Slate were received For the creation of agricultural departments 
upon which the responsibility of organizing a scheme of enquiry 
was to he placed, the position was found to be this — Geographi* 
t ' • ' '* * . ’ ' ’ department of 

■ ■ ■ ■ . ■. ed 6taff of ira- 

, . i . onfined to Ben- 

gal and the North-Western Frounces. A meteorological depart- 
ment comprised one imperial officer and fonr officers partly imperial 
and partly provincial. Astronomical, magnetic and solar observa- 
tions were shared by Madras, Bombay and the Government of India. 
Forestry was represented by provincial and imperial departments. 
No other science found a place in the scheme. Since 3881 material 
expansion, sometimes of the instigating staff, sometimes of the 
programme committed to them, has been effected. A brief account 
will now be given of the measures which have been taken for the 
development of enquiry in each field of investigation 6ince that 
year. 

5.. Geography was in 1881 represented by a well equipped and 
important snrvey department, of which the cost to the State con- 
siderably exceeded 30 lahlis a year. The programme which it had 
undertaken was a large one, and may bo briefly desonbed as the 
trigonometrical, the topographical, and the cadastral surveys of 
India. In 1881 the first of these great surveys had almost 
approached completion. Considerable progress had been made in the 
second, while the third was shared with local Governments, each of 
the presidencies, for instance, having separate cadastral departments 
of a professional character. At the same time the recently intro- 
duced policy of financial decentralization augmented the tendency 
in many provinces to effect cheap cadastral surveys with non-pro- 
fessional establishments, thus entailing a danger that the provin- 
cial mips could no longer be accepted for embodiment in the geo- 
graphical charts of the professional department. 

Previously to 1881 financial considerations had required that 
imperial expenditure on geographical survey should be reduced. 
An immediate limit of 20 lakhs had been laid down. But the sud- 
den reduction of a long established service was found impossible, 
and shortly after 1881 the alternative was adopted of diverting a 
large portion of the staff from unremuneralive to remnnerativo 
work. The latter was found in the detailed surveys of forest and 
t r 1 , u ■ 1 1 y— - purpose local Goreraraeata were ju- 
■ " > parties to lay down for each district 

. ■ scientifically connected with the 
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tbn*<* pnnnf-t**, Tarttn! tr»* j*ir rt» l/> ti in lh" North- 

Wr«tfrn Prnvme***, Hirmsnnl A»*nro Nothing could b^don* »« 
T» ov»nee« |n which ft« In the Punish, c»lni1f*l map* wen* ftppmslch- 
tog completion l v ■ wrtl tnun<4 local ngenrT, hut, on the ether 
hand, in previno** where the local agrncv bal nM lrv»n trained, 
much of tin* field plotuflg ha! to lx? done by the profoMional 
rantTfir* 

Tl c * Iranlage In eev»»nt hteal ecieneo nf the «r»tem ftlvecalrd 
l* Hint eh-reier t;<e (i-H mip« hare l*<vn tIiQ« pmfVmwviUr con- 
nected «riil» tim tngannmrtrieal station*, new topographical drtails, 
entered from time to lure *» rh-ingc* in Oh* fritnre* nf the land 
surface m*v rnj'iirp in the field map*, can b* slcmcu transferred to 
the pnnj»raphic»l chill*. 

PimolVaneeiisIr with the development n e th* large giVigrriphteal 
enheme n# reprr »ei |*<l In the three important 1 ranch** nf »imev, 
Mber •£ entthe trotk, »n ha* tthl observation*. laliltilt* inre«t«£*i- 
tiona, an 1 cartographical development, La* beau carried on by export* 
of the department 

In the meantime the vtxlT of the inpcrnl department ha* been 
grtlnallr redn'el, nnl will, *' th<* demand* on it diminish, be 
brought tindir fariher cnntrirmn At rpe*ent the recent annexabon 
<f Lpper itnrma, the deVelopm-nt of tit* North«\l extern frontier, 
the opening of n cadastral antrer in Hengxl, the now requirement* of 
forest dej artroent* and tho uncompleted portion of the topographical 
scheme m the ol ler province*, form an «xt«a«tve programme, for 
the execution of winch Urge establishments are atilt require 1. 

6 Gfolrtpv las for many a**r» past 1 eon repres-nteil by n 
strong corf a of eaperta wt ich, till IbSl, was mainly devote I to the 
scientific examination of rocb* and strata After l *'81, the policy 
itm tntruinctfd of directing the attention nnd labours of tho geolo- 
gical officers also to practical investigations In 1804, tho depart- 
ment was reorganized Scientific exploration was, ni a l a«is for 
the study in detail of the mineral resouices of the country, still to 
hold tne hrst place but a small section of the officers rmplojed, in- 
cluding, whenever repaired, expert* imported for temporarycaiploy- 
ment, was set nprf for the special examination of miner'll fields 
Changes were made to the rules un ler which recruits admitted into 
the department worn required to undergo pnctical training in mines 
or in fafcoratorics At the same time the principle of decentraliza- 
tion wiseo far adopted as to admit oE the services of a geological 
officer being temporarily transferred f< r sufficient reasons to any 
provincial Government. KccontJy au inspector of mi ncs has been 
attached to fcbe dej aytment 

7 MettOrofopy was, m 188], represented partly by no imperial 
and partly by provincial departments The Famine Commissioners 
laid much stress on the promotion of meteorological enquiry U 
was, they wrote, of primary importance ^hat meteorological obser- 
vation should not only be maintained in complete efficiency, but 
also go strengthened end improved as to ensure the early and punc- 
tual supply of information to officials and to the public of weather 
conditions and prospects Protection against f imine, tho eafety of 
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^hipping, warning against floods, were objects to be held in vietf. 
Since 1881 tbe department lias been materially efcrengtneaed. A 
second European expert has been attached to the central office. A 
complete sjstem of warning signals has been established along the 
coasts The number of observing stations bas been considerably 
increased inland. Information is brought by telegraph from 116 
instead of as formerly from 50 of the principal stations, detailed 
statistics illustrated by charts are daily despatched hy post, and an 
abstract of them by telegram, to every part of India, ihe character 
and causes of meteorological phenomena which occur on the con 
tmenfc or ou the adjacent seas are being carefully worked out 

The provincial officer*, who have other local duties not con 
nected with meteorology to perform, conduct their meteorological 
work in co-operation with and under the getwral guidance of the 
central department and fuini'h the local Governments with such sup* 
plementary details as they may require. 

8 Botany , like geology, is a science which has been officially 
represented from the earlier years of the century. Bnt, as was loop 
t 1 * - ^ " d to the field of sysfe- 

i i« - and naming of specif® 

i any and the economic 

and agricultural uses of plants were not made the snbjectof organ- 
ized enquiry As systematic bitaay was at one time a favourite 
occupation of most men with scientific training and tastes, ranch 
had been done independently of official agency by medical 
officers and others in many parts of ludia But oo organized 
scheme had ever been worked out for the uholo country. In 1881 
two officers, one at Calcutta and one at Salmanpur, were officially 
engaged on completing the botanical survey of Indian plants, but 
their labours were practically restricted to the two provinces of 
Bengal and the North* Western Provinces m which they were located 
In ]h8o a third officer was, at the request of the Government of 
Madras, attached to that Presidency. Thus, of all India, only 
three provinces were included in the area of botanical enquiry. 

In ItTD the Government of India, in comainmeation with the 
Kew authorities, expanded the scheme oE botanical investigation 
The Calcutta officer was placed at the bead of a ’ botanical survey of 
India,* the entue empire was, for the purposes cf the survey, 
divided between the three experts, with the occasional assistance of 
a fourth in Bombay, botanical investigation was to take, as far as 
possible, a practical direction , and the officers of the provincial de- 
partments of agriculture were to co operate with the botamcal'officers 
m arranging working plans of enquiry 

Whether in view of the needs to be met in other branches of 
scientific investigation the staff employed on the botanical survey 
ot India can always be maintained at its present strength, is a 
question which is still uuder consideration. 

9, The economic products of India had not previously to 1831 
ycen brought under systematic investigation Much scattered in* 
formation bad been embodied id official and private publications, i® 



•» / v?*r* **/ fr t^p'r'rff brcc'n?* 4 T *1 


t^icnttlir j mini* and ib«* IiW, hut w»* of little { radical «*<*, be* 
rsuw it Lai net l^n oiUlnl and jul1i»hfd m ativ * err mi Me form 
Advantage *»», then fore, taken of lie \atin«u tfqumiioni mad* 
f« r enliven*** * of th>* p*od«<1* of tmlu, on l<h»lf of a trm* of in* 
Irniitnnil rtlillxt on* enditt.; with the In to C* lomal Inhibition 
rf ISS«, to at ot to an cipcrt official tl e diitv of making a foil col* 
Ircl’ofl for all imln til »»lr*tr»J t v a ratal tut cutout /t which bat 
tcetulir l**!* C'mj lr «*J aid gut h»h -d a* » ‘dictionary of the ccon* 
ctme product* < f India ’ Tb« work b*« wruped to year* In 

the », puintTjcnl, litherto # tuop^riry one, tvan made per* 
mnent T 1 «* oo Wtion* «tprc placed in the national museum at 
Caleut 3, *ml the offic'r h<d J««$j the aipomtment, « l»n*c duties had 
l-crn pending the completion of the dictionary, confined to the col* 
latien of matter alrca It recede!, t« not engaged in traking #up* 
pVtncntarv in\i#ugat» to tenanting three ter nernio j ttducls in 
rcrpcct to which information u wanting or incomplete 

10. ftlfrmarr trirnrc —Thu includes tie investigation of 
animal dieeast*, and of the meant by which tb ey may te pretented or 
cured. The enquiry i* one of great importance to agricultural in* 
du*lry. T1 1 aunuallo'i due to animal duca*o ha# been estimated 
in cri re* of nijiew It Ina indeed t ecu officially stated by the 
local Government of one of the northern province# that t» the 
coarse of any fivo jevra the deitruction cauam by rinderpest alone 
nai greater than that cauecd by drought. 

Vp to the year ISS1 the only step taken toward* serious inves- 
tigation wai the appointment in 1808 by Lord May o’a Govern- 
ment of an important Commission «ho«e report full) confirmed 
the necessity of further enquiry and of well organised measures. 
No further action, however, wai taken until 1890, when proposals 
were sanctioned by Her Majesty’s Secretary of State involving 
the attachment of a veterinary officer tran* fared from the military 
etafE to every province aim of two officers with central duties to 
the imperial department of revenue and agriculture. A scheme 
wbs then drawn up for a so-called veterinary survey of cattle and 
of cattle diseases The survey is primarily directed by one of the 
imperial officers who is engaged with the co-operation of the 
provincial officers in collecting and collating information through* 
out India regarding the various breeds of cattle and other animals 
useful to agriculture m the country and of the diseases to which 
they ore snbject 

11. Racier to!o$y — Simultaneously with the veterinary survey 
investigation ta being made as to the possibilities of preventing ot 
curing cittle disease The treatment of many diseases is 'known 
and veterinary schools nnder the direction of the provincial officers 
have now been established at almost every provincial centre for 
tbe instruction, of native practitioners. A lead ia this direction 
had indeed already been given in Bombay, tbe Punjab and Mad res. 
Bot no Buccessfnl method of dealing with the most fatal and 
destructive epidemics, such as anthrax, rinderpest, and surra — a 
disease confined to hot and moist climates — had yet been discovered. 
Three posable systems of dealing with them bad, from time to 
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tune, been suggested which may be summarized as extermination 
segiegation, and inoculation. The first of the three, extermination 
of diseased or suspected animals, is the method in which most 
confidence )s placed in European countries, but, owing to religion® 
prejudices, is impossible in India The second, segregation ofc 
infected animal®, cannot be effected without legislative measures 
and a large staff of inspectors or police Various proposals have 
since 3881 been submitted to the Government of India for 
legislative action, but have been, with the general concurrence of 
ill local Governments consulted, condemned in view of th Q harrass- 
meat to the people and *he great expenditure to the Mat* that 
they would entail. The third measure, inoculation, which demands 
bacteriological investigation, is, therefore, the onlv preventive 
measure that may be possible, except indeed in those cases in which 
medicinal cures can be discovered. In this view the services of a com- 
petent expert, Or Lmgard, were obtained from home, and A bacterio- 
logical laboratory was established 3t Poona. The climate, however, 
not proving favourable for laboratory investigation, the institution 
was transferred to a colder site in the Himalayas In the mean- 
while the character and causes of the destructive epidemic, known 
as snrra, of which the wide distribution had not hitherto been 
suspected, and which is due to a blood parasite, of which the life- 
history Could be worked Out in any climate, were investigated by 
the expert at Poona, and the valuable results of his researches 
have already been published 

The Government of India is now considering the desirability 
of strengthening, by the addition of a second expert, the bacterio- 
logical slaff attached to the Himalayan laboratory. Rinderpest, 
which was declared by Lord Mayo’s Commission to b* more 
destructive than all other diseases put together,- and which 1 ® 
suspected to be probably amenable to vaccination, will be the 
primary subject of investigation The enquiry is one to which 
special importance is attached, in view of the fact that it can only 
be ronducied m a country in which, like India, the slaughter of 
suspected animals is not compelled by law. The discovery when- 
ever made of an effective vaccine for rinderpest would, therefore, be 
a boon to every country in the world 

\2* Agricultural &ctettce isa. field, in which provincial, as con- 
trasted with national enquiry, can be nsefuHy earned on Indeed 
most of the work must be done by local observers and experts 
Nevertheless it was deemed that, os urged by a conference of 
provincial officers in 1835, the services of a first class agricultural 
chemist of Furopean reputation as an investigator of many difficult 
problems of importance connected with soils and cultivation through* 
out India, would, if attached to the imperial department, be of 
considerable use. His main duties would be, m consultation with 
provincial officers, to co ordinate scientific investigations, to initiate 
enquiries, to construct working-plans for provincial farm®, and 
generally to guide wi'lihis advice tbe course of experiment and to 

f ircserve continuity of action He was intendod indeed to he 
ittlo more than the professional advisor of provincial departments 
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with the officials of provincial departments of agricnltnrc, and by 
whom, under the direction of the Trustees, a great deal of valuable 
information as to the character and distribution of insect pests has 
since been collected and published. The importance of prosecuting 
such enquiries with vigour undei competent experts Ins been urged 
at many of the recent conferences, and the question of expanding 
the scheme of investigation with the view of covering the whole 
ground of enquiry is under the consideration of the Government 
of India. 

The subject is one which Ins received considerable attention 
in the United States under the direction of the Washington 
agricultural bureau, and it is satisfactory to learn from the reports 
published by the Indian museum officer that many of the entomo- 
logical enemies io agricjlture me common to India and America, 
and have been more or less successfully combated to the miterial 
advantage of agricultural interests in the latter country. Practical 
'‘esVte ought, therefore, when the agricultural community are 
Su flici<\ilv educated to accord their co-operation, to be quickly 
a °h ie v» 
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be said row to l>c experts, Mid for the mo«t prt their scientific 
investigations art earned out under tbc direction of thelocnl Govern- 
ments whom they terra. On the other hand the education of the 
European officer* Jn the science of forestry in provided for at n 
college supported by the Imperial Government in England, and of 
the hative official* nt a national school dtrcctcd hy an imperial 
officer in India. All scheme* for the management and develop- 
ment of provincial forest# technically called ' working-plans * are in 
their scientific aspect scrutinized and corrected !»y imperial 
officer#' and the forest# themselves arc periodically Tinted hy an 
impcnal Inspector General With n view to the guidance of the 
executive officials in the scientific investigation# which are to deter- 
mine the character of the trees adapted to each locality and climate 
and the appropriate treatment of them Einally, it «# the task of the 
Government of India to formulate, in consultation with local 
Government* and the imperial expert*, the brovl principles upon 
which the schcm** of investigation and development is to be based. 

1C. The share in the national scheme of the agricultural en- 
quiry winch devolves primarily upon the imperial authorities ha# 
now been explained , the measures taken, since the new department 
was created in 1SS1, towards the expansion and promotion of 
• 1 " 1 ' pnry under central direction have 

position tn which the programme 
indicated. There are still many 
defects in the general scheme. It is still unequal and incomplete. 
What may he termed the older sciences— -geography, geology, 
and botanv — continue, for instant , 4 , ■ * ■■'.*. •’ 

of the State expenditure devoted ■ • 

newer sciences which comprise r< ■ 

of animals and plants. Long standing departments halo profited 
hy the traditional respect which has been paid to them. Thoso of 
more recent birth have had 4 *' ’ . 1 r .* 1 ■" *• 

and against the opposition " ■ . ■ ■ ■ 

new. The Government of ’ 

consideration the question of equalizing the claims of cneli hriUK )i 
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intelligent advice of the provincial departments of agriculture 
Already xn the proceedings of the recent conferences the Govern* 
meat of India is pleased to observe that strong recommendations 
have been recorded m favour of promoting rictive resea jcb, in con- 
nection with the nature, prevention, and cure of plant diseases due to 
insect pests and other mors obsenre causes So, too, at the agricul- 
tural conference of 1893 a request was made that botanical investi- 
gation might be made to take a more practical direction Appeals 
such, as these for the extension and development of scientific enquiry 
from dw* 1 Is who have the opportunity of 

field duties the real needs of the 
; the same time assist the Govern- 
lAiiiiiit oi India in developing the scheme of investigation in right 
directions and strengthen their hands in organizing on a sound 
haws a staff of scientific m\ estimators. 

13 But the duties of agricultural departments will not end 
here. The officers of the departments should take every opportunity 
of working out^ in conference and personal consnltation with the 
expert investigators, a plan of operations, and of assisting them in 
obtaining the facts and statistics which they may require Thus 
m the case of botany they should explain to the bofaaical expert 
when he visits or is invited to the »«*'*" ~ > 

furfho* - 


A UUK.LJ Ui iue 

« may uo taken in the case of minerals in 
consultation with the geological officers Again, they should make 
themselves acquainted with the measures beiPg taken by the veter- 
inary officers for the survey and study of cattle disease, and should 
assist them in obtaining the information which they may wish to 
collect from agriculturists They should bring to the notice of 
the reporter of economic products any facts and details which are 
likely to ha of interest to him and supplv him freely with informa- 
tion under all k-,- *- ' cl> it may be desirable 

for h ■ 6 notice of the forest 

office * the administration of 

land • „ .uvuiiiy ,ior forest or fodder reserves, 

and should assist them to devise useful schemes by which require- 
ments may he met Above all, they should take the utmost ad- 
vantage of the advice and guidance of the agricultural experts 
attached to the imperial department whose services have been 
freely placed at their disposal by the Government of India, and 
who themselves stand in need of the local knowledge and special 
experience which only tha provincial office^ possess 

If during the next few years the active and intelligent co- 
operation of the provincial officers is thus accorded to the vanoua 
departments and experts who are engaged in the investigations 
which directly or indirectly are required by agricultural interests, 
the Government of India are assured that, with the advice and 
assistance of local Governments and Administrations, they mil be 
at \e to effect material progress m the great national work of bcuh* 
title research. 
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SciENTinc and tocit taqcmr uvDifc movi'.cui. irnitcrioH, 

1. It In important to bear in mind tint the creation of agri- 
cultural department* in India ha* been due to the occurrence of 
famine*. *lhe Commissions appointed on the occasion of two 
serious famines, in 1SG0 and IMS, to ndnse tlio Government on 
the action to l>c LaV.cn for the mitigation of distress caused by 
failure of harvests in the future, recommended, ns a principal Inca* 

* '* ' +..*••- • » • for the institution of 

■ ■ Id lend to the gradual 

■ ind to the greater sLa- 

►rarcity hy which bo 

mans parts of the empire have, m the present year, Wen nflhctcd 
brings renewed importance to the mam object for which agricultural 
departments were designed, and imposes fresh responsibility upon 
all local Go\ cm men ts and Administrations to gi\c the fullest pos- 
sible effect to the pohej allocated, a policy winch was cxplauxod 
m the Famine Commission's report of 1550 ul^tlreJolt owing 
words — 

‘Our report,' they wrote, ’ha* clearly shown how greatly ogneuR 
‘ turn predominates over all other interest* arid employments in 

* which the people are engaged; how essential walliinV it that tcch- 

‘nical ogncalturc • 1 “* power 

‘of the soil to be . rely to 

* add to the w calt , supply 

* which shall keep p icq with tlio incrcaso ot the popuwuuu. 

2. In the openings Resolution of 1831, m which the programme 
of the new department constituted was set forth, the Govern- 
ment of India endorsed this view; they explained that the chief 

». i unrmiltuFrf liemrtments by the Famine Cominis- 
. it the highest 
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intelligent advice of the provincial departments of agriculture 
Already m the proceedings of the recent conferences the Govern- 
ment of India is pleased tn »**"—— **— * 1 L “ 

have been recorded in fa 

nection with the nature, . A 

insect pests and other more obscure causes. So, too, at the agnccl* 

tural conference of 1893 a request was made that botanical inre* 1 '!' 

, nW „u u., i. i.i - - . > » ’ . ‘ 1 ’i 


observing m the coarse of their field duties the reaf needs of the 
agricultural community will at the same time assist the Govern- 
* ' f r 1 , 1 ’ • *’ * ne of investigation Id ngl- 

i ■ . ■ ds in organizing on a souau 

13. But the duties of agricultural departments will not eud 
here. The officers of the departments should take every opportunity 
of working out, m conference and personal consultation with ice 
expert investigators, a plan of operations, and of assisting them m 
obtaining the facts and statistics which they may require 'lhcs 
In the case of botany they should explain to the botanical expert 
when be visits or is invited to the province in what direct ons 

£ » ~e *_ t .. , . * u . i -I--.*!-, 


locality Similar action may be taken in the case of 1*q meeTni- 
consultation with the geological officers. Again, they.890, at a gene 
themselves acquainted with the measures being taken tj 
mary officers for the survey and study of cattle diseases e peners! 

assist tilPTn in nUunmx infnrm.linn mk.A thop IW >1 


assist them m obtaining the information which they as w .n _ r 

frntn ■vorwinltimc-te T’ViOt. clmnlil l»inn In ” . 


collect from agriculturists They should bring to tVosMer aval 
the reporter of economic products any facts and detail. Q f ^bich hr 
likely to bj of interest to birr 1 J 

tion under all branches of * 

for him to publish, they she ■ ■ ■ "* ' 

officers or of the authorj* m • , 4 

land the needs of Vlectnfl **’ ^““P*** based upon tf 1 .**' 
oad should assist ?®f ere a ”d experts from Sir • j 

roenta may he roM, e r. Tie G„r' CUSS i„> osl 

»f thiol „ nI ; of India 

■ ' 

\ ■ ^'f^special 

" S 1 adrocaSt; ‘ft wf+kL 

the nJl t *„ Iuo.de, t„ Com missionSj^g 

■ ■ reful ccna ^ 

. , • for a tbiMB. 

■ . ■ ■ The t JD M 

u i ' au u P or » which thVnrovmr l \s ^° slUoxx to ak 
C Provincial departments of »X 
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molts winch have been recently notice*! by tbc local Government. 
Land ‘winch was mostly n net-work of i-mncs affording grazing n£ 
the poorest description' was experimentally enclosed ns a fuel ami 
fodder reserve. An expenditure of H3,tlU0 has at the end of 10 
jcirs brought in on annual incomo of over ill, 000 from tho wood 
and grass raised in wliat had been, as Dr. V odder observed, sim- 
ply waste-land There are, it is believed, several hundreds of 
square miles of w-vsto ravine lands on the banks of the largo rivers 
of Northern India, of which the reclamation would bo of material 
advantage to agricultural interests, nnd the success of the expert* 
ment lias already led to tho extension of the system in similar 
tracts 

(4) Ono more example may bo given of material financial 
remits obtained by investigations conducted on a scientific basis 
under official direction Betw con 1870 nnd 1830 careful fidd-to- 
ficld enquiries were made in tho North-West Provinces nnd later 
on by the agricultural and canal departments in the Bombay Pre- 
sidency as to the cost of applying canal irrigation to cultivated 
land These ha\c led directly and indirectly to an improvement 
in the canal revenue of eomcthingliko thirty lakhs a year not only 
without detriment to, hut with distinct advantage to, agricultural 
interests, m view of the fact ascertained in both Provinces that tho 
lav isli use induced by unduly low rates of canal water on un- 
manured land leads to its deterioration. 

These illustrations will suffice to indicate that important 
financial and agricultural advantages can bo secured by experiments 
and investigations intelligently conducted under official direction. 
But they also show that the controlling officials must be assisted 
by competent experts , that continuity of intention and effort is 
necessary , that occasional success can only be obtained amid many 
failures, and that a long period of years is required for the definite 
ascertainment of positive results 

6 The Famine Commissioners strongly insisted on the neces- 
sity of employing, under tho general direction of the provincial 
departments of agriculture, competent experts trained at home. 
‘There must/ they wrote, ‘he employed a certain limited number 
‘of persons possessing superior technical and scientific knowledge 

* of practical agriculture whose task it would bo to aid the Govern- 
‘ ment in its endeavonrto introduce improved methods of cultivation. 
‘Thes<» should be trained specialists, and their number might prob- 
‘ ably be at the rate of two or three to a province, and in all cases 

i c l - - v ,J u -* e 'lowed by a year of practical 

* ■ ' are sent out to India * The 

considering it essential that a 
nt should be provided with 
. " ‘ * l * — *■ nt — 1 — i . j *.u possibility of their 

■ ■ iltural colleges m 

vntime of a Euro- 

■ . I ■ Voelcker and by 

ker advised that 

■, ■ A through a train- 

‘ ing such as that given at Cirencester or similar institutions followed 
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5 (1) In 1877 a conference attended by officers of the geological 
and of the revenue and irrigation departments of more than one 
province, of whom two were the late and present secretaries of the 
imperial department of revenue and agriculture, was held in a dis 
tnct of the North West Provinces for the purpose of discussing 
the possible methods of reclaiming lands rendered uncuHurable by 
an excess of salts There are in various parts of India and espe 
ci ally in the north, several thousands of square miles of lands thus 
excluded from cultivation An elaborate scheme of experiments, 
including flooding, drainage, the application of chemical and other 
manures, and various methods of agricultural treatment was laid 
down by the conference, and was earned out by experts of the 
agricultural and irrigation departments After some years, a 
system of treatment, within the reach of any enterprising agricul 
tunst, was developed which admits of the profitable reclamation of 
saline lands hitherto condemned as uncnlturable Although the 
widespread extension of the process of such profitable reclamation 
cannot be expected until the land owning classes have been so 
educated as to take spontaneous interest in the work, y*t the results 
obtained have proved that a material addition to the cultivated 
area of the country can, in the course of time, be made, and that 
saline land once thoroughly reclaimed may be made capable of 
producing excellent crops It is estimated that every hundred 
square miles that can be recovered will if, as is often the cose, the 
laud is within reach of the canals, produce annually upwards of a 
million of maunds of food grains 

(2) In Bombay the Agricultural Department undertook the 
introduction of European methods of manufacturing dairy produce 
A Swiss expert was imported and experiments were set on foot 
The following account of the results is given m the proceedings of 
the recent conference held m the Bombay Presidency * No enquiry 
‘ was necessary to prove the superiority of the English and continen- 
tal methods What was essent al was to popularize the improved 
' methods and teach the use of improved machinery Local dames 
1 were established at Poona and Bombay The demonstration was 
‘ successful and as success was secured the departmental dairies were 
‘closed Up to date about five lakhs of rupees worth of improved 
* da rv machinery has been imported and the improved methods^ have 


emporary transfer 

of the Swiss expert to the North-West Provinces, where within two or 
three years he was established on the very saline lands which were 
vi ted by the conference of 1877 and winch have been since con* 
verted into a profitable dairy farm whence dairy produce is 
exported to Assam, Baluchistan, and other remote parts of India 

(3) Another experiment, initiated m 1885 at the instance of 
the Agricultural Department m a district of the North-West Pf^V' 
luces, and referred to m Dr. Yoelcker’s report, has borne fruitiul 
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rrolli winch have been recently noticed by the local Government. 
Land 4 which was mostly n net-work of ravines affording grazing of 
the poorest description' was experimentally enclosed as a fuel and 
fodder reserve. An expenditure of 51 3 , 0 U 0 has at the end of 10 
stirs brought in on annual mcomo o£ over Hl.OOO from the wood 
and grass raised in what had been, as Dr. Voclckcr observed, sim- 
ply waste-land. There arc, it is believed, several hundreds o£ 
square miles c£ wasta ravine lands on the banks of the largo rivers 
of Northern India, of which the reclamation would be of material 
advantage to agricultural interests, and the success of the experi- 
ment has already led to the extension of the system in similar 
tracts. 

(4) One more example may bo given of material financial 
remits obtained by investigations conducted on a scientific basis 
under official direction. Between 1S70 and 1830 careful ficld-to- 
field enquiries were made in the North-West Provinces and later 
on bv the agricultural and canal departments in the Bombay Pre- 
sidency as to the cost of applying canal irrigation to cultivated 
land. These have led directly and indirectly to an improvement 
IQ the canal revenue of something like thirty lakhs a year not only 
without detriment to, but with distinct advantage to, ngncultural 
interests, m view of the fact ascertained in both Provinces that tho 
lavish use induced by unduly low rates of canal water on un- 
raanured land leads to its deterioration. 


These illustrations will suffico to indicate that important 
*- “ ’* — * 3 -~. 1 1 - 1 ' p red by experiments 

. ■ ' ■ . • • r official direction. 

. ... . must be assisted 

s „ r 'cation and effort is 

necessary, that occasional success can only be obtained amid many 
failures, and that a long period of yearn ib required for the definite 
ascertainment of positive results. 

6. The Famine Commissioners strongly insisted on the neces- 
sity^ employing, under the general direction of the provincial 
departments of agriculture, competent experts trained at home. 
‘There must/ they wrote, ‘be employed a certain limited number 
‘ of persons possessing superior technical and scientific knowledge 
‘ * *. * .• " ■ ’ ' . ' ' ” 1 1 ' r 


‘ ably be at the rate of two or three to a province, and in all cases 

‘ **■'*'• *“ r " im v - ,J v ' ’lowed by a year of practical 

* . • ■ ■ ■ -are sent out to India/ The 

. ‘ considering it essential that a 

at should be provided with 

_ — - " - 4 — *” — * — ’ J 11 - • ’ >f their 

■ ■ ■’ 'ges m 

■ . . " . Euro- 

. ■ j ... ■ ■ _ '• and by 

the agricultural conference of 1898. Dr. Voelcter advised that 
the expert assistants employed ‘should have passed through a tram- 
‘ mg such os that given at Cirencester or similar institutions followed 

31 a 
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* up by — and thiB 1 a essential — subsequent practical experience on 

* a farm ’ ‘ The reservation be added, as * to practical experience is, in 
‘ my opinion, so important that it constitutes my reason for advocat- 

* mg the employment, at first at any rate, of European rather than 
1 native assistants, though it is quite possible that natives will 

* occasionally be found with the necessary qualifications * Tb° con- 

ference of 1893 endorsed this view in a resolution to the effect * that 
M ' ' ' ,l r " ’ 

*t . - 

* sufficiently well t-amed and qualified are available, he should be a 

* European expert * They further urged that the expert should be 
supplemented by a staff of native assistants trained m this country, 
and that suitable institutions should be established for their educa- 
tion. The conferences recently held have in all the larger provinces 
supported the recommendations of the conference of 1893. 

7. Influenced by this strong consensus of opinion, the Govern- 
ment of India have arrived at the conclusion that the time has now 
come when iu every province in which no such arrangements have 
yet been made, a definite scheme should be drawn up under which 
a strong and efficient staff of agricultural experts will be within a 
limited period placed at the disposal of the provincial department 
of agriculture, and that, as recommended by the conference of 
1893, unless and until natives sufficiently well trained and qualified 
are available the staff should include a European expert They are 
aware that the present moment is one at which no avoidable 
expenditure on new establishments can be immediately proposed, 
and tbat they must at present be satisfied if a programme is 
arranged, with due deliberation and regard to future requirements, 
to be carried out as soon as circumstances admit But the very 
cause of present financial difficulties, famine, is in itself, as the 
Commissions of 1860 and 1378 have indicated, the strongest 
argument which can be used in favour of expenditure as soon as 
financ al pressure is relieved of which the main object is increase of 
the food supply, while the few illustrations which have been given of 
the financial and agricultural advantages ’which have already 
followed intelligently directed experiment, indicate the remuner- 
ative character of the outlay which will be incurred, and the 
increasing protection which will be afforded thereby to the agricul- 
tural community against the difficulties and distress in the seasons 
of failure which must inevitably occur from time to time m future 
years. 

8 These observations do not apply with equal force to all 
provinces In the two presidencies of Madras and Bombay, for in- 
stante, the measures already taken or contemplated for the equip- 
ment of the agricultural department arc possibly adequate, while w 
the two provinces of Burma and Assam, whero agricultural condi- 
tions are of exceptional charaotcr, and where rice is the staple pro- 
duct, action is not so urgently called for as in other parts of the 
empire Bnt the Government of India desire to he informed by 
every local Government and Administration what, in their opinion, 



Snr»l( e r sti J*e J t p* d rexftex 45$ 


will be the full staff of agricultural expo rt* a” J &>i iUqU which 
*h_uld f w Vu c- - ccrr»* anccs air'll l* placed underlie control cl the 
r*CT'o<ral i'pa’tefs*, in cnle* to tublc it to cfTcteully prcsecute 
its pca’T and important dnty. 

0. The rar! reent cf Ecicpean circr't and a trained staff of 
as^tont* inrc’te* the cr*ab! «hcrcnt cf experimental farms Oa 
th s aubjeci cotb ng has been rmrd'd in the proceedings cf the 
recent conference* nbcb affec’s the cp n cn cf the Famine Co tu- 
rn.*; cncm and cf D- \ eeleber that * experimental enqu n conducted 
‘ Ft meant cf ex^nmcr/al farm* is a cectss ty m Irif a fer the 
‘ development cf agricultural improvement * To wha* extent experi- 
ment! fxrm* *bouM be malt rhod in aar ore p 'ounce is a question 
nhub it me** be leE to each local Government to decile from time 
to time as the tchetre cf agrcultural experiment is developed * The 
d«r* ca mes* * irn c* Dr \ cclcVrr 1 be parti* based cncon*idera- 
*ticn» cf expend tcrc and ttafl but the rcainecn* deration should bo 
‘whether there tsanvlhmg defmte to learn, a particular question to 
‘scire, aad whether this has an** relation to the agncaltnn* cf tb© 
‘ eocntrr arcend ’ In the meantime the Government of India hare no 
be* tat rn in reqmr ng tha* the defmte scheme for which they hare 
called should melrde a* lca«t one central experimental farm nd- 
equa'e both in area a~d »n the staff with which it is equipped to 
ensure the conduct of experiments on the Ej'tem advocated by 
Dr A oelcter 

10 It has been frequently urged thatntmgle experimental 
farm in a large rror net is on account of the varying character cf 
soil climate « 1 tt>» 

purple of t 
cabiht* of 

parts of the province, or for bringing nseiul resuns u> luinvu t * 
the agricultural ccmmimit* of various districts It was partly for 
these reasons that Dr YoelcVer advocated the establishment of 
* — * An — «*» fuma 1 on which tho results of useful 
d The Government of 
lime when native gentle- 
well designed system of 
general mural ui ivm uu U( . -u , msion of experiment and 

* < -v trust that iu tho 

the opportunity to 
ovenimcnt manigc* 

1 ' inrov ements This 


and prudent landowner would act in respect to u a u l . • r 
by utilizing the results of science and adopting any well Irstcd and 
clearly demonstrated improvement in methods of farming Tho 
Government of India have been pleaded to observe tl at prominent 
attention has recently been called to this opening for the expan- 
sion of agrieu!*ural reform br the Lieutenant-Governors of Bengal 
and of the North West Provinces and they de& re that the directors 
of the provincial departments and n anagers of estates under off rial 
control may in ever} province be required to give their earnest and 
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continuous attention to this plan of developing and testing all agri- 
cultural experiments which have in them any reasonable chance of 
possible success. 

Where estates under the management of Government officers 
are not available, it may be desirable to con&iderJDr. Voelcker’s sug- 
gestion of the establishment of demonstration farms 

11, The system on whicn experimental and demonstration farms 
should be conducted has not been examined at any of the conferences 
which have been held, nor in the opinion of the Government of 
India could any precise recommendations have been usefully for- 
mulated for general guidance Dr. VoelcLer^s chapter on the 
subject offers many useful suggestions which should be carefully 
considered by the agricultural staff responsible for the conduct of 
experiment, but it must be left entirely to the officers of the pro- 
vincial departments to decide, in consultation with the imperial 
chemist, what the detailed arrangements should be 

It is natural that these should differ in each locality. But 
there aro certain broad principles noticed by Dr Voelcher to which 
prominent attention may be drawn. The first and most Impor- 
tant is the necessity of a working-plan which, as in the case of 
forests, must bo continuously maintained and, unless for strong 
reasons sanctioned by the director of the department, not interfered 
with until tne experiments once set on foot have yielded definite 
results The second is * that the issues in each case should be simple, 

‘ and that the object of an experiment should, as a rule, be the only 

* varying factor involved in it, in other words, that an experiment 

i 1 - * 1 c •» • 1 ' . ■' "" ' rd is that 

■ . i uniform 

* _ general 

information. 

The framing of the working plan and the system on which 
results should be reported are matters which should be arranged 
m consultation with the imperial officer who has been placed, with 
this object, at the service of the provincial departments. 

12. When in any province the department of agriculture has 

been equipped with a European or equally competent expert, with a 
stsffe-f tssioed ss , ^stsats 3t ssd irtih&s ezp&nsosztsrflswsD nrloxxofy 
a programme or working-plan will be^formulated not merely, as above 
directed, of the experiments to be earned out on the farms, but 
also of the ' " 

defects in ■ 

pen mental . i 

report, gives a long list of prtmd facie defects, to which the atten- 
tion of agricultural departments should he directed, and it is 
known that many others exist to which Dr Voelcker made no re- 
ference. The question how these should be dealt with has received 
prominent attention at the conferences which have recently been 
held and the general conclusion arrived at has been that it would 
be desirable, — flrtlly, that a cursory enquiry should be made which, 
by the CTarm nation of tho agricultural system in a few typical dis- 
tricts, would indicate roughly the most important defects for the 
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removal or minimizing of which remedial action is required ;ircond/r« 
that when thi* had been doue, enquiry and experiment should 
be concentrated fora definite period on a r cry limited number ol 
'detects ’ It was general!} agreed that, though exceptions to tins 
course might he occasionally made at the discretion ot the director 
of the department, it would be found embarrassing to enter upon a 
campaign at one and the same time again«t all the various evils 
known or su«pec(od to interfere with agricultural prosperity. This 
View commend* itself to the Goiemment of India who, while not 
desiring to restrict the power of the agricultural departments to 
expand their field of enquiry for good and sufficient reasons, think 
it desirable tbit local Governments and Administrations should 
understand that IIis Excellency the Governor General will ho satis- 
fied to know that at least one prominent agricultural defect is 
being subjected to searching investigation and experiment in each 
prov incc 

13 The adoption of this view renders it inexpedient for lliO 
Government of India to attempt an} thing like a review of tho 
numerous recommendations contained m Dr. Voelckcr’s report for 
the improvement of agricultural conditions. Taken one by one, 
the subjects with which his report and the proceedings of the 
IS98 conference deal will oecup} the attention of the agricultural 
departments for \ery man} } cars to come, and each subject must bo 
carefully studied by itself m all its bearings at the time when it 
. *• * *- —von in the succeeding paragraph 

* ' * agricultural defect * and too 

. id action seeded in dealing 

with it. 

14. The order in which defects should ho selected for succes- 
sive enquiry and experiment will d-pend on tbo conditions 
prevailing in each province and must be left to the discretion 
of tho directors of the provincial department under tho orders 
of the local Government But the Government of India may 
point to ono subject which, in view of its important ana 
universal bearing on the agricultural outturn, they- deem to 
deserve special attention in every part of the empire and which, if 
no reason to the contrary exists, they would be glad to see taken 
up as the first subject of enqi m all urovinces. The subject is 
this. In other oriental count . —t *>« 

well as in the western count . * i 

provided by cattle and other » * i 

or solid, strictly conserved. x~ ■■ j 

in the way of preventing the latter from being usea us lun, „-t 
the former or liquid manure is mostly allowed to run to waste, 
and tho practice of securing it for the fertilization of the field is 
hardly’ known The results of scientific experiments m America 
have, however, indicated that the productive value of the liquid is 
even greater than that of the solid manure and lead to a conclusion 
that the utilization of the former would very materially increase 
the food supply i “ " ‘ "" 

defined — ‘a nef 
within easy react 


t the country ine detect may then be thus 
lect to nso a highly valuable manure which is 
of every cultivator.* 
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19. Subject to these considerations the discretion o£ the 
departments to expand the field of enquiry and experiment need not, 
especially m those provinces where an adequate staff of experts and 
assistants has been provided, be restricted by any absolute rule. It 
would not indeed under any circumstances be desirable that the 
investigation of a single subject, sacb as that offered as an exem- 
plar, should be earned to the end before a new question is taken 
in hand. The time and attention which each subject demands 
must necessarily be greater m the first year or two of enquiry than 
in subsequent years when the most useful lines of experiment have 
been deteimiued. What the Government of India do wish to 

‘I . a i „ M t * > ’ 


them. 

0(1 T« /•/ihaI.ic am .»■ n* -*i t.* r---.-n.-~ that an important 
: ' rincial agricultural 

• ‘ mself. This officer 

e first part of their 

report, be chosen for his knowledge of the condition of the people 
and particularly of the agricultural classes, while in the second 
part they advised that a certain number of officers should receive a 
prehm nary training at home before going out to India, and that 
meanwhile any officer selected should be allowed to spend a year or 
some longer period at a school of agriculture in .Europe. The 
Government of India granted this last permission, of which advan* 
tage was taken in two provinces, and m 1889 local Governments 
were asked to offer their opinion as to the manner m which junior 
officers could be best trained in future so as to secure a succession 
o£ efficient officers to an appointment which requires technical 
knowledge and special experience. The replies that were received 


ol la . e Government 

of In , ^ , seems, how- 

ever, to be no doubt that in some provinces questions of agricul- 
tural improvement have been too greatly subordinated by the director 
to land record work, and that, as suggested by Dr Voelcher, the 
*.*' J ' p ^ ‘ed 

■ ", ■ the 

■ ■ . an 

MJlllgt. IS lieu; “ — . 

fnl, for the qualification 

itu trained assistants, too general 
they think, be left to a carefully 
selected officer who has shown aptitude and inclination for the elass 
of duties which the superintendence of the department involves. 

A 
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They ore not, however, n*snrcd that in all cases sufficient consider- 
ation lias hitherto been pven to the agricultural side o£ the depart- 
mental programme in the choice of the officer to whom the control 
of the department is committed, ‘or, as suggested by Dr. Yot Ichor, 
that progress in agricultural enquiry and experiment has not been 
hindered by too frequent changes in the incumbency of tho appoint- 
ment. 

21, Alan to this \mnortant matter is the question placed before 
the recent conferences whether with a Mew to their co-operation in 
the development of agricultural enquiry and improvement tho 
training of junior civilians could not ho improved, and m one prov- 
ince— liomhay— in which eonsid - ' 1 “ 1 * 

the subject, it was suggested • 

through a short course at an 
which they might at least lea 

raised m the province and of the giuoiai ugntuiuuui ttittiun \miicu 
prevails in it. The question is one which deserves the considera- 
tion of local Governments and Administrations. Among those * who 

**.. ” ■’ ’ ' ' T 1 ■* 

w ■ ' • . . .■ ... . . 

si . ■ ■ ■ : . . ■ i . * - • 

o' . ■ . . . . 

o’ 

ship may be choseD. It is of special importance, too, that now 
that settlement operations are coming urder contraction, some steps 
should be taken to ensure the better qualification of a certain num- 
ber of officials to co-opcratc in the scheme of agricultural enquiry. 
On this subject the Goicmor General in Council invites the further 
opinion and views of all local Governments and Administrations. 
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Aoeiccitusil Education. 

1. The subject of agricultural education in country schools was 
one of those to which the Famine Commission era, m their Report 
of 1830, advised that the attention of agricultural departments 
should he directed In theopenmg Resolution of 1831 the Govern 
xnent of India pointed out the necessity of securing the co opera 
tion of the native community in working out any programme of 
agricultural improvement, and m correspondence which ensued 
with Her Majesty's Secretary of State on the general policy which 

F ■ 

t 

a practical interest in agricultural progress and reform. 

2 These views were confirmed by the agricultural conference 
of 1838, which urged that the measure most immediately demanded 
was that of educating teachers competent to give instructions of 
the required kind, and m the same year the Government of India, 
dealing with the proceedings of the 18SS conference and with the 
report of the Finance Commission on the expenditure of the new 
department, issued a resolution in which a clear explanation of the 

ho 345-55 c. I, atui general policy advocated was put forward. 
25th ai*rch 1800 It would be the duty of every Government, 

it was urged, to ascertain by careful and continuous experiment 
and enquiry wbat improvements were possible, and during the 
long period of years which these investigations would occupy, to 
give t ‘ ‘ * * *’ ** * classes 

Extra* ■ rements, 

until • . ■ ■ .nd until 

the ag - ^ , was to 

be avoided. A resolution issued in the same j*ear in the Home 
Department on educational policy placed a direct obligation on 
agricultural and educational departments m every province to 
work out a practical scheme of agricultural ed neat ion. 

3 In one province, Madras, in which an agricultural college 
had been established for many years, considerable attention had 
been already given to the educational question, and when in 1830 
a committee, appointed hy the Government of the presidency to 
examine the working of the agricultural department and of the 
college, submitted its report, it was found that the conclusions 
nrnved at pointed in the bame direction ‘ It is to school and college 

* education * wrote the Madras Government * that the committee 
1 attach most importance, and more than half of their report i* 

* devoted to this subject * In view of the fact that the practical 
exp n nencc attained and the serious consideration given to the 
question for a long period of years m the Madras presidency 


JfnttUsrjl rjte-ultoa. 


4 "It 

entitle Ibe cpnica cl the rcmnlt'ce to great weight, a brief ex* 
Tori'ers cf their new*, confirmed a* they bare been l y the con- 
ferences recently held both in Malra* and in other provinces, 
decrees a p-emnent plarein this te<Mut on. Their whole report 
indred i» one which nontf the careful perrral and attention cf 
all officers connected with the work of agricultural administration. 

4. The team d fects in the Malras scheme of agncultnral 
edneat’en were found to hare been that instruction was specialized 
in a college of high class, had no connection with the educational 
curriculum of primary and secondary schools, an! was confined 
to students des pned for agricultural cmplorment cither as officials 
cr on their own estate*. The cerdiet of the committee was this. 
* We do not loot forward *the» wrote, 'to all students of the college 


' thorough course of instruction in the agricultural college.* Turning 
then to the broader quest on of general education, they continued: 
‘ Wc are persuaded that no means of increasing the efficiency of the 

* Agricultural Department can be realh cfTectire unless the people 

l ‘‘ •’ ‘ * t~ l - * >- nt system 

* the best 

. . one, first, 

* by extending their general edncation. s.e , by teaching them not 
‘only to read, write and cypher, but to use their knowledge so 
' that they mar, in however humble a manner, become thinkers, 

* observers, experimenters » * * * Unless the intelligence of the 
‘cultivator be developed, and developed in such a direction as to 

‘lead him to 3 — *..»-»*. - > * »» -- * ' -* 1 

« to apply th 

« concern hi= 

‘absolutely 

* change in z 

* of this conn try maj be enormously increased by improved methods 
« of cultivation, by the introduction of new products, and by the 
t rational treatment and development of stock. Education is tho 

» ,i*i « *i» i , n . e • ut 


5. Impressed by the value of these conclusions, founded as they 
were on practical observation cf the inadeqnato results of an im- 
perfect system, the Government of India commended them to tho 
special notice of the agncultnral conference which was to meet tho 
Secretary of State’s delegate, Dr. Voelcber, in 1S90. That con- 
ference fully supported the Madras views. It urged the extension 
of pnroary education; the combination of agricultural teaching 
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SIXTH RESOLUTION 
AoBicDiTimiL Education 

1, The subject of agricultural education m country sellouts was 
one of those to which, the Famine Commissioners, in their Report 
of 1 8S0, advised that the attention of agricultural departments 
should be directed In theopemng Resolution of 1SSI the Govern 
ment of India pointed out the necessity of securing the co ope/a 
tion of the native community m -working out any programme of 
agricultural improvement, and in correspondence which ensued 
with Her Majesty's Secretary of State on the general policy which 
Bhould be followed by agricultural departments represented that no 
general advance m the agricultural system could be expected until 
the rural population had been so educated as to enable them to take 
a practical interest in agricultural progress and reform 

2 These views were confirmed by the agricultural conference 
of 1888, which urged that the measure most immediately demanded 
was that of educating teachers competent to give instructions of 
the required kind, and m the same year the Government of India, 
dealing with the proceedings of the 1888 conference and with the 
report of the Finance Commission on the expenditure of the new 
department, issaed a resolution id whicl} a clear explanation of the 

No 845-55 C I , d*t«d general policy advocated was put forward. 
25th March 1890 It would be the duty of every Government, 

it was urged, to ascertain by careful and continuous experiment 
and enquiry what improvements were possible, and during the 
long penod of years which these investigations would occupy, to 
give serious attention to the education of the agricultural classes 
Extravagant expenditure on attempts to introduce improvements 
until they had been thoroughly tes'ed by experiment and until 
the agricultural population was prepared to receive them, was to 
he avoided. A resolution issued m the same year in the Home 
Department on educational policy placed a direct obligation on 
agricultural and educational departments m every province to 
work out a practical 6chcme of agricultural education, 

3 In one pro\ mce, Madras m which an agricultural college 
had been established for many jears, considerable attention had 
been already given to the educational question, and when in 1889 
a committee, appointed bj the Government of the presidency to 
examine the working c£ the agricultural department and of the 
college, submitted its report, it was found that the conclusions 
artived at pointed m the tame direction * It is to school and college 

* education' wrote the Madras Government * that the committee 

* attach most importance, and more than half of their report i« 

* devoted to this subject ' In view of the fact that the practical 
experience attained and the serious consideration given to the 
question for a long penod of years in the Madras presidency 



JfTieultur tl rA*e*Uc* 

tnUtie lh<_ c turnon o£ the committee to great weight, a l nrf ex- 
position of their view*, confirmed »« they 1 ave 1 con I y t lie con- 
ferences reccnllr hell l>olH in Malm* »-id m ©Hut province* 
deserves a prominent pUcc in tins te*n1ution. Their whole report 
indeed u one which menli the careful perusal anl n'lcntionof 
all officer* connected with the work of agricultural »dm nitration 
A The mam defects in the Main* •chem* of Agricultural 
edocation were fonnl to hare been tha* instruction was «recialii(al 
m a college of high class, had no connection with the educational 
cainculnm of primary and fteeon lary *chools, an l was confined 
to student* designed for agricultural emplormenl cither as official* 
or on their own estates The verdict of the committee was thu 
‘Wedo not look forward ’ther wrote, ‘to all student* of the college 


‘thorough course of instruction in the agricultural college * Turning 
then to the broader question of general education, Huy continued . 

* We are persuaded that no means of increasing the efFicicuc} of tho 

* Agricultural Department can be really effective unless Uie people 
‘are taught to understand what is defective in their present system 
‘of agriculture, where it is capable of improvement, and the beat 
‘means to that end We bclicie that this can onl) be done, first, 

‘ by extending their general cdncalion i e , bj teaching them not 
‘only to read, write and cypher, but to use their Knowleddge so 
« that they may, in however humble a manner, become thinkers, 
‘observers, experimenter* * * * * Unless the Intelligence of tho 

• cultivator be developc I, and developed in such a direction ns to 

• lead him to devote abetter trained intelligence to his own art, and 

• to apply thought, observation, and experiment to matters which 
‘ concern his material well being, we believe that progress, if not 
‘absolutely impossible must be so low as to effect littlo appreciable 
‘ change m a generation We assume, as an axiom, that the wealth 
« of this country may be enormously increased by improved methods 
« of cultivation, by the introduction of new products, and by the 

• rational treatment and development of stock Education is tho 
« mightiest lever that can be applied however great and beneficial the 
, infiufcT.ee on tbeinttUigence oilbe people of railways, roads, canals, 
‘good markets and good ports and outlets for produce may be, these 

• are necessary and helpfal to agriculture as educators, but they 

, m «t l j- *u i — 1 ’ progress possible, and 

people remain ignorant 
methods * 

“ CJ4V.U uy LUC value ot tneJ>e conclusions founded as they 
were on practical observation of inadequate results of an im- 
perfect system, the Government of Intlia commended them to tho 
special notice of the agricultural conference which was to meet the 
Secretary of State's delegate, Dr Voelcker, in 1890 Th 
ference fully supported the Madras views It urged the 
of primary education, the combination of agricultural 
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with it; and the employment of students agriculturally trained 
in all departments of Government service in which an opening 
could be made for them. In convening the agricultural conference 
which was to deal with Dr. Voelcker’s Report iti 1893, the 
Government of India again drew the prominent attention of local 
Governments and Administrations to the subject; and, alluding to 
the request contained m the Home Department’s Resolution of 
18S8, that the Educational and Agricultural Departments should 
he required to work out in concert a practical programme, stated 
that ‘it was essential that, with the co-operation of the Educational 
4 Departments, measures should be taken which Will render the 
‘ agricultural population capable of assimilating new ideas and of 
4 understanding any suggestions made to them, as time goes on, for 
* the improvement of their agricultural methods, and whichwtll 
‘qualify them to take that active part in the scheme of agricultural 
{ reform without which no effective results can be expected.' 

G. These views were confirmed by the conf<‘T“ r ‘''“ ~ c " ■ l 

intheHnmoTw.-t ' - * . . 

g 


* . . - . >art from the 

r g the Educa- 

tio . . ■ . . - M ^ui»aed that there 

wa tuuence of a general tendency m the provinces to 

modify the couise of primary education in a practical direction. 


7. Finally, in 1895 the Government of India decided to invite 
local Governments and Administrations to require the subject to 
be thoroughly examined m each province by a committee which 
should be composed of selected officers of the provincial, revenue, 
and agricultural and educational departments , and which an officer 
on the imperial staff should be permitted to attend for the purpose 
of providing facts and statistics from other provinces. 

8, Hitherto general principles rather than actual practices bad 
come under consideration. The leading objects of discussion were 
now to be the positive ascertainment of any defects that migh t 
exist in the present scheme of\pnmary education , the extent to 
which effect had already been given to the principle of including 
agricultural and practical instruction in the ordinary school cur- 
riculum, and the reforms which v)ere still possible m the direction 
of developing m the youn cr P r a*-"-* y- ‘ ‘ 

nation, In bringing # 

meut of India took th m /»* 

Resolution that the . 

adaptation of the edne ^ueme *\r x the training of agricul- 

turists as the framing of the plan of V instruction so os 
promote m the pupils taught tpe power of assimilating any kind of 
technical instruction ; that the mere acquisition 
to bo subordinate *■«* y ■ ■ 1 

of obse . ■ . . ' 

and th . ■ . ■ . m \ » - 

tonea u . ’ . ' \ 
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4 fit them for their position m life and be not necessarily regarded p.s 
‘a portion of instruction leading np to the University,' and they 
advocated that ‘the standards of primary education be revised ■with 

* a view to simplification and to the larger introduction of practical 

* subjects such as native methods of arithmetic, accounts and men 

* saration, the elements of physical and natural science and their 

* application to agriculture, health and industrial arts * 

12 The general principles thus put forward are in sufficient 
accord with the policy which os already explained, has met with 
general acceptance, but are, under the strict letter of the definition 
adopted by the Commissioners, only applicable to vernacular in- 
struction It would, in the opinion of the Government of India, 
be unfortunate if this restriction were to be held to exclude any 
lower schools, m which education is commenced from the begin- 
ning in- English, from the material advantages afforded by a system 
of instruction based on principles which are almost uniformly accepted 
m all civilized countries, which were advocated by the Educa- 
tion Commission, and which now, after discussions extending 
over many years, have been strongly urged for adoption as a basis 
for all educatioual schemes by the general consensus of provincial 
authorities In most of the provinces of India no finch exclusion is 
possible But the position is not the same in all, 

IS. The despatches received from Her Majesty's Secretary 
of State in ISo4 and 1S50 on the subject of national education in- 
dicated that a distinction should be made id the educational courses 
prescribed for the rich middle and poorer classes respectively 
In several provinces the same elementary instruction in the verna- 
cular is provided for the vounger pupils of all three clashes, and 
can be moulded into any form which the local Government con- 
siders to be best The trifurcation comes tater In some of the 
eastern provinces on the other hand, a separate scheme is provided 
for each of the three classes from the lowest s*age, and in such in 
(dilutions as miy adopt English as the language through which 
elementary instruction is conveyed the course of study may be 
determined not so much by the provincial authorities as by the re- 
q uremeDts of the course leading to educational diplomas and 
degrees. 

14. The Education Commissioners repre9ent<*d that ‘their ntten- 
1 tion was not called to this important v >r ation ia the educational 
‘scheme of different provinces until discuss ons on primary education 
'had been closed when it was too late to find time for its considera- 
*tion/ they took some pains however, to marshal all the argu- 
ments on both sides but stated that ‘ m the conflict of views, and 

* considering that no opportunity had been given of arriving at a 

* definite conclus on they refrune 1 from expressing an opinion ’ 
They explained at tne same time that by the system under which 
the three ccnrses were kept entirely distinct tho main object sought 
was * to keep down the standard to the requirements of the masses 

* and not to ruse it by considering the wants of the well to-do classes 

* who are not, properlv speaking, the masses * Tbo Government 
of India have no desire to enter on the present occasion into any 
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detailed discussion of the merits of the two system*, but consider it 
expedient to point out that the reforms now suggested in the prim- 
ary education of vernacular school* are in no way connected with 
the special wants of the well to-do classes , that they are founded 
on general considerations equally applicable to every class, and 
that if they conduce to the better development of the intelligence of 
all children, of whatever condition m lifc.it would seem to be a 
question whether this advantage should bo withheld from tbo well- 
to-do classes The question is one which seems at least to deserve 
the consideration of local Governments and Administrations of prov- 
inces in which any class of school is excluded from reforms 
admitted into the general scheme of early education, 

15. Turning now to the position of pntnan education in schools 
— and in most provinces this means all schools— in which the plan 
of elementary instruction is controlled, under the direction of the 
local Government, by the educational departments, it appears to 
have been ascertained in the course of discussion at Ibc recent con- 
ferences that, while in many provinces, and notably in Bombay, 
material effect bad been given to the principles advocated, yet that 
substantial defects did often exist which it would be desirable to 
remove The nature of the imperfect ons discovered and tho 
character of the remedies suggested will bo more easily 
comprehended if it is first explained wbat the plan of education 
ought to be if based on the principles supported at all the conferences 

The first point is that in all schemes of practical education 
designed to train pupils at an early age m habits of observation, 
tie readers and text books— which should deal, as far a9 possible, 
with familiar objects — must he illustrated and explained by the con- 
current exhibition of the objects themselves or of pictures and 
models of them Thus ‘ object lessons ' play an impor f ant part in the 
elementary teaching of every subject,’ whatever that subject may 
be, which enters into the curriculum Even such an abstract ‘ sub- 
ject’ as arithmetic may be elucidated by ‘object lessons,' while in 
communicating a ‘knowledge of the commonest natural truths,’ to 
use Professor Huxley’s phrase, * object lessons ’ are absolutely essen- 
tial 

The next point is that all pupils should have the opportunity 
of gaming a * knowledge of common natural truths ’, m other words, 
should be taught elementary science It is not necessary for this 
I * ■’ 


receive instructions in every science from the beginning to the end 
But that they have no time to go to the end is no reason why they 
should not be so taught that they may grasp the elementary facts and 
principles on which the most important sciences are founded , that 
they may obtain an intelligent knowledge of common natural 
truths, and that they may have their faculties so developed that m 
their subsequent career they can easily assimilate instruction in any 
subject or science which they may elect to take up 

16 Three defects, involving important departures from the 
canons laid down in the preceding paragraph, were, in one province 



498 


Sixth Resolution, 


or another, found to exist The first was that in the educational 
curriculum * object lessons 1 are sometimes treated as a separate ‘sub 
ject, 1 and not only so, but as an ‘optional subject, 1 that is to say, 
pupils may choose whether or not they will learn ‘ object lessons 1 at 
all, and if they do so choose they study ‘ object lessons 3 as something 
apart from other subjects It has now been admitted at all the 
recent conferences that ‘object lessons 1 should be treated as a ‘com- 
pulsory system 3 of education and not as an ‘optional suhyct * This 
indeed is how they are treated in Bombay and in some other prov 
inces where readers and text boohs in practically all subjects are 
illustrated and explained ‘by object lessons. 1 

17 The second defect was that many pupils are debarred from 
attaining a knowledge of common natural truths and principles 
because the curriculum is so framed as to exclude the teaching 
of elementary truths and principles in any science or subject, mile's 
that science or subject is followed by the pupil to the very end of 
the school course lhus, * geography 1 is in some provinces allowed to 
be an optional subject and the lowest or most elementary ‘ standard 3 id 
geography, t e , the ‘ standard 1 laid down for those hoys of the lowest 
clas3 in a school who take up that subject is ‘ instruction in the 
meaning of a map or plan 1 supplemented by * making map3 of the 
school room and its compound or by comparing maps of the village 
and of its surrounding fields with the facts on the ground 1 It is 
obvious that all boys whether they take up geography or not should 
be taught in this way the meaning of a map or plan, a proper con> 
prehension of which is necessary for all professions, including agn 
culture, as well as for the ready understanding of all educational 
Works which are illustrated by maps, plans, and diagrams But 
under a curriculum which makes * geography 1 an optional subject 
and gives to it exclusive possession of instruct! on in the meaning of 
a map or plan, a boy who elects not to learn geography is deprived 
of the opportunity of learning what a map or plan means 

18 The same subject, geography, may be employed to illustrat° 
the third defect, which is that for purposes of elementary education 
instruction in any one subject taken up is earned too far , so far 
indeed that time is not left for other’ equally important Thus 
boys who had taken up geography were found to be learning by 
heart th“ name and position of every county in England , the ad\ an- 
tage which when they first joined the school they had gained over 
other boys in learning how to read maps and how to draw plans, 
was thu3 handicapped later on by the disadvantage involved in the 
waste of time devoted to acquiring knowledge practically useless 
to them 

It was admitted at the conferences where the subject was dis- 
cussed that when once the principles of geography hue been 
learned, and a knowledge of those geographical facts hi elv to 1 c 
useful to the pupil through life ha3 been gained, valuable time 
should not be lost m a wearisome study of details of which a know- 
ledge docs nothing to improve the faculty, and is otherwise of little 
or no positive use , that the time would be far more usefully cm 
ployed in acquiring a knowledge of ‘ common natural truths 1 in other 
branches of science 
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19. It is not the intention of the Government of India to fol- 
low province by province the discussions which turned on these 
questions or to criticise the suggestions made in the direction of 
reform at each conference The) deem it Biiflicunt to observe that 
there seems to hive been little difference of opinion on the questions 
raised , that where defects of the kind described had existed the 
o flicers representing the education departments supported by the 
other members of the conferences have agreed to suggest appro- 
priate reforms* and that the local Governments have m every case 
indicated their willingness to accord favourable consideration to 
their proposals 

20. On thr^e points only do they consider tint definite sugges- 
tions or remarks may bo useful The first is this It appears to 
have been rightly assumed at the earlier conferences that the term 
* elementary science * may be so widely interpreted as to include object 
lessons illustrating ' naturnltruths,’ the meaning of a map or plan and 
other simple subjects of the kind* as well as the elements of botany* 
of zoology and of other so called * sciences ’ Taking this view, they 
suggested that ‘elementary science ’ thus interpreted should be a 
‘compulsory * and notan ‘ optional’ subject. This was a step m the 
Tight direction Hut at the later conferences it was advise! that 
'elementary science'' should not appear m the curriculum at all as a 
separate subject, but be taught m school readers illustrated by 


of the Bombay Presidency and to a certain extent m that of some 
other provinces, and is commended by the Government of India for 
favourable consideration elsewhere 

21. The second matter to which attention may be drawn is of 
importance In the educational despatch of 1854 Her Afajesty’g 
Secretary of State, quoting from the Lieutenant-Governor of the 
Uorth- Western Provinces, stated that the land record system in 
‘Indian provinces * offered the stimulus of a direct interest for the 


national course Tho conference of 1893 took up this question. 

* The ultimate objects,’ it was said, ‘ at which the education ot an agn- 
‘ cultnmt aims are not allot them directly connected With the 

* tillage of the soil It is of importance to every cultivator that he 
‘ should be able to understand and interpret the meaning of entries 
1 m a cadastral raaj> , that he should have proper acquaintance With 


* objects enumerated m the preceding paragraph are often of as much 
‘importance to those who, though not actnallv tillers of the sod, are 
likely mailer-life to hold any interest in land as to those who cul- 
tivate it, and that instruction tn the direction indicated is as useful 

32 a 



1 for general purposes of education as any other Lind of teaching. 
‘It is perhaps even more useful/ 

The same arguments were pressed at some of the recent con* 
ferences The jilan had already be°n introduced m some provinces, 
amon£ others, m A«sam, where ‘ the advantage of teaching the 

* people the use of the cadastral village map * was held by the director 
of the laud record department to be 'very great, as gradually en- 
abling them to become more independent of officials in arranging 

* their own affairs ’ The Financial Commissioner of the Punjab, sop- 

ported by the conference, went further in urging that, as the bulk of 
the population whether ac 1 " ■ 1 * " - ter- 

ested in land instruction - be 

generally useful to the , i of 

India, adopting the same wew, have no hesitation in inviting local 
Governments and Administrations to require their educational 
officers, in consultation with the departments of land records, to 
dei ise, where this has not already been done, some plan under which 
instruction in village maps and land records should be included in 
the curriculum of education for all classes Similar arguments 
exist in favour of instruction in simple commercial accounts 

22. The third matter which deserves notice is the position which 
‘agriculture’ should take in the school course Two questions were 
considered One, whether ‘aguculture * should be taught as a 
separate subject at all, or nee elementary science, be embodied in 
readers , another, whether, if admitted as a separate subject, 
instruction in it should be optional or compulsory. 

It seems to have been generally agreed that m the earlier train- 
ing of boys in the lower primary schools the interests of agriculture 
would be sufficiently served by compulsory instruction in elementary 
science (on the system already advocated through readers illustrated 
by object lessons) m view of the fact, noticed m a preceding para- 
graph of this Kesolution, that almost all instruction conveyed in 
rural schools through the medium of object lesions must acquire an 
agricultural colouring, because the surrounding objects used for 
illustration are themselves connected with agriculture In these 
opinions the Government of India is disposed to agree 

Inmost provinces, however, it was considered that ‘agriculture* 
* ■ 1 ’ 1 least made optional 

« ■ Opinions differed 

, ’ ^ h these should be 


With these remarks tilt Government of India is content to 
leave the questions at issuo to the decision of the local Govern- 
ments and Administrations. 

23 21 — llendtt* and teit-iookt , — The distinction accepted at the 
recent conferences between * readers' and * text books ' was that while 
the feriner contain easy lessons on a variety of subjects, the latter 
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deal exclusively with a particular subject or science. The agricul- 
tural conferences of 1890 and 1893 laid much stress on the neces- 
sity of simplifying both readers and text-bools. The defects pointed 
out in school bools dealing with elementary science and agricul- 
ture were that tbe langnagc employed was often above the compre- 
hension of young boys , that the terms used wore too technical , that 
the vernacular translation of rnghsh scientific words was frequently 
imperfect , that the subject-matter was not seldom badly selected , and 
that the text-books sometimes aimed at carrying the pupil further 
than was necessary for anj practical purposes 

24 The Government of India \s pleased to observe from the 
proceedings of the tccent conferences that a groat deal has been 
done during recent years in almost all provinces to reduce these 
defects and that further attention is now to be given to the subject. 
The compilation of good readers and text -hooks for the young m 
connection with agriculture and sciences ancillary to agriculture la 
a task, of which the difficulty is not always appreciated. In Eng- 
land the best text books on such subjects have often been written 
by men of the highest scientific reputation In some of the conti- 
nental countries they are compiled and issued under the supervision 
of the central bureau of the Government In India, on the other 
hand, while there have been many useful books compiled for school 
use, no uniform nohey has been adopted in their preparation, and 
there appears to be in consequence a considerable inequality m the 
character and value of both readers and text hooks in various prov- 
inces Taking the case of agriculture, one primer on this subject 
has been compiled by a civilian, another by an agricultural expert, 
others have been based on these two books by educational officers, 
while others again have been independently compiled by non officials 
Evidence was given by a skilled witness at one conference that the 
current text books on agriculture and other such subjects are quite 
unsuited for young learners, that they are too abstruse, and that 
they deal with chemical problems and other matteis beyond the 
comprehension of the pupils 

25 Uniformity in India is impossible Any attempt at precise 
uniformity in teaching was deprecated by the Education Commis- 
sion, The differences of language, of climate and physical condi- 
tion, of the natural objects used for oral lessons, or as illustrations of 
school books , of local customs and practices , all these are insur- 
mountable obstacles to uniformity of text in readers and primers 
required for educational purposes But it may be doubted whether 
these variations need stand in the way of a general uniformity of 
plan and system 

26. It has been Said that nothing requires a higher exercise of 
the intelligence than to serve up knowledge m a form m which it 
can be easily assimilated and digested by the young, and so far as « 
this is the case, the compilation of school hooks demands the em- 
ployment of the be»t intellects in the country for the work. Tee 
question indeed has been raised whether (he scheme on which 
elementary readers and text boohs relating to agriculture and 
allied sciences are to be framed should not be worked out and re- 
vised from time to time by a competent committee of educational 
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and other official experts who would, initially, deal only with the 
frame-work and general design of the educational books, leaving 
details to bo filled in by provincial authorities, so as to smt the 
circumstances o£ each locality and who would subsequently offer 
criticisms on any defects which might present themselves to their 
notice in the completed books The subject is, however, one which 
demands fuller consideration At present the Government of India 
are content to record their opinion that readers and text-books 
dealing with agriculture and allied sciences should not only bo 
brought up to an equally high standard of arrangement, simplicity, 
and clearness throughout India, but also that they should not fall 
m these respects below the best standards in Europe, that it would 
seem difficult to attain this object unless some of the very best men 
available m the conntry are allowed to devote for a certain period 
the whole of then time and attention to the subject, and that the 
matter is one of such grave importance in connection both with 
the interests of agriculture and with the sound education of the 
people as to deserve deliberate investigation 

27 111 — Training Schools — The Conference of 1893 insisted on 
the necessity of providing teachers competent to give instruction 
in the elementary principles of agriculture The conferences 
which have now been held go further They demand that teachers 
should bo trained to teach all elementary sciences on the system of 
‘ readers and object lessons ’ and in many provinces lay stress on the 
impossibility of introducing the system unless schoolmasters are 
specially trained m It themselves. That something has been done 
m this direction has been admitted, but that, taking India as a 
whole, progress has not been sufficiently great is clearly proved. 
One obstacle exists m the fact that the teachers in the lower classes 
of schools aro so poorly paid that they cannot m many parts of 
India be compelled to go through a course m training schools, 
another that even in the case of those who do attend the training 
schools, it is not always easy to provide for them at those schools 
competent instructors in what is really a difficult branch of a school 
master's work. 

28 The desirability of instructing schoolmasters how to teach 
by means of object lessons and readers has been acknowledged by 
local Governments and Administrations, to whom must be left the 
decision as to what practical measures can bo taken to develop train- 
ing schools m this direction But apart from this general question 
there appeared to be, at more than one of the recent provincial con- 
ferences, a strong feeling in favour of requiring training school 


29 In Madras, where the subject has for some years been tinder 


ment of the farm uould bo in the hands of the agricultural depart- 
ment and the instruction of training school students in the hands 
of the educational department, who would utilise the agricultural 
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{arm ml iW experiment* conducted on it for purposes ol illustrv* 
ticm The Mvltvi Government, while apprehending that a cons dcr- 
ahle lime will I>c tenoned to bring Ihe scheme Into operation, hwc 
accepted thc*c views as sound In the Central Provinces practical 
articn has becnlaVcn in sending annually from each ol the western 
districts four students Of schcolmaiters alter they have passed 
through the tra nrog schools for a six months' course under nn luucn- 
tiotal cficcr at the agricultural farm in Nagpur. Strong evidence 
was given in this provroce that schoolmasters thus trained were 
the enlv efficient teachers o£ agricultural suljccts and c{ cognate 
sciences in the schools The extension of the irrtcm was strongly 
advocated by the revenue officials on the conference, 

50. In the North-Vfcitcru Provinces a few students go 
through a two Years’ course a*, a Government farm, some of whom 

- 1 «-l - l_ .1 1 *U_ All. 

■ 'ft I 


ever, as proposed in Madras, and as Is the case in the Central 
Provinces, trained hj the educational, hut hy the agilcultural de- 
partment, and the course is perhaps loo long and the numbers too 
few to have any wide influence on the educational staff 

31. In Bombay, where special nttention has been paidintho 
training schools to the practical instruction of teachers, one of the 
‘ * ’ ’ * ultural teacher 

recommended 
ools should ho 

„ t „ s u ior the instruc- 

tion of training school students was not raised at Bombay, hut the 
pnnaple has been accepted as regards training school teachers 
in the suggestion that the College diploma shall include o practical 
course on the Poona farm 

In Bengal the utilization of tho Government farm for the pur- 
pose of training schoolmasters was recommended. 

Thus, there is a decided movement which has already tahen 
some positive form In tho direction of according to schoolmasters 
a practical training in agricultural subjects. 

33 Tho Government of India recognize the undoubted utility 
of tho policy advocated and accept the preliminary success obtained 
m the Central Provinces as pritnd facte evidence of its practical 
results and feasibility They invite all local Governments and 
Administrations to bring the question, where this has not already 
been done, nnder the serious consideration of their agricultural and 
educational departments, and to state, in forwarding the agricul- 
tural report of the year, what views they have formed on the 
subject 

33 IV — Higher agricultural education — The discussions on 
these subjects led to important conclusions The Government of 
India have not hitherto pressed for the early establishment of high- 
class agricultural institutions in view of the fact that no sufficient 
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evidence had yet been produced to show that students trained at 
them would find any satisfactory opening m life. They held too 
that high-class educational institutions professing to teach each 
subjects as agriculture, forestry, veterinary science, etc , should 
be national rather than provincial j that one or two national colleges 
would meet the present needs of all India j that the colleges, if 

* ' ' ■” 11 1 n . 1 - 1 1 ‘it staff of 

■ . . ' province 

onference 

considered tnat tne agricultural college already existing in the 
Madras presidency and a second to be attached to the Forest School 
at Debra would satisfy the needs of all India, 

34. Dr. Voelcker recommended that special attention should be 
directed to agricultural education in colleges, hut added that 
separate institutions would not be needed if existing colleges of 
science were expanded by the addition of an agricultural branch. 
The conierence of aid not formulate any apecihc recommenda- 
tion, but agreed with the conference of 1890 ‘ that the claims of 
‘men trained in scientific agriculture to appointments m the revenue 

* and cognate departments should be as freelv recognized as those of 

* men trained m law, arts, and engineering * 


35. The question has now been put on a somewhat new footing 
by the argument urged in the three provinces of Madras, Bombay, 
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who have recently carried it into practical effect by a Government 
order making the diploma id agriculture of the same value ns a 
B.A degree as a qualification for higher Government service. It 
was further pointed out at the Madras conference that the proposed 
measure of passing all training school students through a practical 
course on a Government farm would require a staff of training 
school teachers instructed in the more advanced hranches of agri- 
culture, and that in recent years ten per cent of the college stu- 
dents bo’ ■ ’ 1 lL ’■ ’ ’ 11 ■ 

fore, ne< " ■ • . ■ 

ployusen 
(S) for . . 

36. It is evident that if the policy indicated is followed In 
other provinces fch-ro may bo justification for a larger number of 
high-ch«s agricultural colleges than the two advocated by tbo 
conference of 1390 The policy has been very strongly pressed in 
Bombay and is supported by the authorities there on similar 
— ~ 1 ** aL *~ 1 - ,r - ' TYe want/ it was written in a 
Government, ‘as officials In the 
■ . . xperts, men who have had their 

‘thoughts directed to agriculture and whose minds have been 
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‘taught to dwell n H; who«e toper's on the*ta‘e of the crops, tho 

* imminence of famine or the condition of the agricultural popnla- 

* lion will be animated by personal interest an 1 intelligence of 
' thing* agricultural, who, when endeavours are made to help tho 

* cultivating ela«*e* hr a State loan, distribution of reed nod *o 
' forth, or to stimulate them to adopt well tnc 1 improvements, will 

* hare their zeal quickened bv ivropathr with, ana appreciation of, 

* the measure* propped * The conference* m Bcrar and tho 

Central Province* followed the lead given in Bomba* and suggested 
that student* ihonld be sent from those provinces to tho Bombay 
College The Penpal conference adopt np similar view*, claimed 
that the province was jui'ifed in having a collcpe of its own, and 
reeommen led that the cnpmccnnp collepc at Sccbpnr, near 
Calcutta, ihould be cirandrd for the purpose The conferences 
held in the Punjab and tbe North-M estern Provinces endorsed tho 
argument* put forward in Madras and Bombay, but were prepared 
to advocate the establishment of one collepc for the two Provinces 
In Burma anti Asram local condition* did not justifv proposals for 
a luph clast agricultural institution in cither province, though it 
— « - J — ‘ ^ *i- * »* J “*« L * - — — ■ 1I -* be sent to ono or 

■ ■ ic of the delibera- 

• ■ Id be four hlgh- 

• at Bombay, at 

■ 1 These four in- 

stitutions would meet the ordinary requirements of Berar, tho 
Central Provinces, and the Punjab, and the occasional needs of 
Burma and Assam The opinions of local Governments on tho 
question will be separately invited 

S7. In every province which possesses or makes use of an 
,l • « . . — *■ *• *- 1 n urged, be a special 

en provided in Madras 
for elsewhero when 
he question has been 

raised of establishing an agricultural degree at the University, in 
addition to the College diploma and was, when the conference 
closed, under the consideration of the authorities 

S3 A subsidiary question was discussed at the conferences, 
whether m addition to the college there should be a school at 
which students should be trained for certain subordinate revenue 
appointments and for such posts as assistant managers on court of 
wards* estates etc School classes have already been established 
at the Government farms in Nagpur and Cawnporc with this 
object, the N agpnr farm being also utilized by the educational 
department for the instruction of training school students and 
schoolmasters The period of the agricultural course is two years 
m both places, hut the course for schoolmasters is at Nagpur only 
six months In Bengal the conference suggested that there should 
be two courses of different lengths at the same college, the shorter 
for subordinate offic als, the longer for those who aspire to tho 
College diploma The question is ono which requires further 
consideration and which would be perhaps more satisfactorily 
worked out by inter communication, with the consent of local 
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Governments between the educational and agricultural departments 
of the provinces concerned, and by a review of the results which 
have been obtained at Nagpur and Cawnpore 

89 The local Governments and Administrations in their reviews 
of the conference proceedings have generally agreed in the policy put 
forward — and the Government of India are themselves prepared to 
1 1 * * n this as on all 

as only a part 

■ ed as circum 

to place upon 

record the conclusions which they consider to be ]ustihed by the 
discussions which have been held — 

(1) that agricultural degrees, diplomas, or certificates should 

be placed on the same footing as corresponding 
literary or science degrees etc , in qualifying for 
admission to Government appointments and more 
particularly those connected with land revenue ad- 
ministration, 

(2) that there should be not more than four institutions 

giving a high class diploma, , at Madras, Calcutta, 
Bombay and some place in the North-Western 
Provinces, and that these should ba utilized by other 
provinces, 

(3) that the diploma should eventually be compulsory in 

the case of certain appointments, e rj , agricultural 
teachers at training schools, assistants to the 
director of agriculture, etc , 

(4) that the practical instruction of candidates for certa n 

subordinate appointments at a school class or an ex- 
perimental farm should be further considered, 

(6) that a special school course leading up to the agricul- 
tural diploma, degree or certificate is required, 

(6) that the practice of allowing schoolmasters either before 
or after appointment to pass through a course of a 
few months on a Government farm is one which de- 
serves consideration 
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Fmznjdi 2' cf (•OTrrntrmt cf Indta, Hone Ri*pnlm* , nt Rmlotirm 
No. 11*0, d«t*J ISlh Junt ISkS, on the Review cf Edcciticm in 
India in 1**6. 

Proorcdmc*< { tl • f fth n«Unc of tie Agricultural Conference brld at 
finli in OctoUt 1^>3. 

raracrapbe G27 arl & 2 S cf Dr. \ o#!eker’» Report on tie improvement of 
lolian Actieul are 

r»r»RT»ph 17 of Ooremnenl of India. Home Department, Revolution 
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1S&7-S9 to 1831 9*. 


RESOLUTION. 

Tn naragrnph 17 of the second Resolution mentioned in tbo 
preamble, allusion was made to f 
respecting the .education of the 
jeet has now to receive renewed 

recommendations of the agricultural confereneo which was con* 
vened in October 1803 to consider Dr. Voelclcr’s Report. 

2. The general vieu taken by the Government of India in tho 
Resolution of 189 V was that greater success is to be expected from 
making instruction in t L - ’ “ 11 •’ ‘ ' 1 ’ 

of the primary Buster ■ . ’ 

teaching it as a subjc . 1 ■ . - 

gramme, and that bt . ' ■ 

expansion of the agne . " . ■ A 

cejve for themselves the small reforms which arc within their means 
and opportunities, would bo more likely to produce substantial 
results than special instruction in particular agricultural processes. 
This view is in practical accord with the opinions expressed by 
the delegates of Local Governments and Administrations at the 
Conference of 1893 In their second Resolution they recommend 


3. The principles which govern the introduction of agricul- 
tural instruction into the educational system apply also to all 
branches of technical instruction The question, therefore, is not 
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more advanced countries of Europe One great feature in the 
change has been the substitution of the idea of development of 
faculty for that of mere acquisition of knowledge It is now 
acknowledged that the hand ana the eye should be trained, that the 
powers of observation should be brought into play and improved 
by exercise, and that the actual teaching of a particular trade i° of 
less importance, in the first instance, than educational methods 
which will adapt the pupil for the subsequent reception of technical 
instruction of any description “A system of education, " writes the 
late Professor Huxley, “ which doe3 nothing for the faculties of 
u observation, which trains neither the eye nor the band and is com- 
1 ‘ patible with utter ignorance of the commonest natural truths, may 
“ naturally be regarded as strangely imperfect” All technical in- 
struction must indeed be founded on a preliminary training of a prac- 
tical character in primary and secondary schools In the reports 
recently submitted from various counties in England on the 
results achieved at technical institutions a common cause of failure 
was found to be the absence of any training of the powers of ob- 
servation in the schools of lower grades Od similar grounds a 
charge was laid against the educational system formeily prevailing 
-* T ’-~ 1 * *• *' -“ually unfitted the chil- 

■ ■ “Nevertheless," wrote 

. . j the Royal Commis- 

sion on technical instruction, “ there need be nothing in atay ecbemC 
“ of rural education specially designed for the agricultural classes 
“ which should unfit the children for any other career for which jndi- 
t( vidually they may be better 6mted." The Government of India 
hold the same view They admit indeed that agriculture, as the 
mainstay of tho prosperity and wealth of the greater part of the 
population of India, deserves, more than any trade or profession, 
the special attention and care of those who are responsible for the # 
instruction of the rural classes, but they are convinced that the 
early school instruction which is most calculated to produce even- 
tually the best agriculturists will be equally useful to those who 
intend to follow any other occupation 

4 At the same time the circumstances and surroundings of 

i 1 » 3 , - 1 .1 . I 


“intelligent comprehension of which they will be led by a gradual 
“excrci* ’ 11 r * ii e tion fl £ abstract 

“ideas * ' mission already 

quoted, ■ based on what 

“achila can see rounu mm” iui view reuimid m the proceed* 
mgs of tho Conference of 1893, that any system of practical educa- 
tion in rural schools must, for whatever class intended, acquire an 
agricultural colouring, because the surrounding objetts arc themselves 
agricultural seems therefore to be unexceptionable 

5. In the Resolution of 1891 on I dncalional Progress the Gov- 



/grievlturtl EJ*tai>en 


509 


e mm tut of India hare acknowledged that there is a general ten- 
dency to modify the ccnrac of primarr infraction in the desired 
direction. In some Provinces material progress has been made. 
But they aro not folly aware how far the principles advocated have 
been sv«tetratirally adopted, or to what extent opportunities exist 
for thejr wider introduction Nor have thev been informed what 
action, if any, has been taken on the suggestion in the 25th 
paragraph of the Berolut on of ISth June lb9S that conference 
»’ *i. ■ ,f :» s 1 1 * 1 ' *• r ■* * should he 

' , « 1 1 systems in 

i ' ■ • *■ • ’ * * ■■‘.ions under 

examination have not, so far as the agrcultural classes are con- 
cerned, yet assumed the general importance, which they will possess 
in the futu-e, m view of the fact that as a rule the rural population 
actually engaged m tillage have not hitherto made any appreciable 
use of "the rural schools otherwise than with the object of training 
their children for occupations which have no immediate connection 
with agriculture But the time must soon come when this position 
will he changed. Senous discu«sion of the subject ought not to be 
longer postponed. 

C. The Governor General in Council desires therefore that the 
suggestion of the Resolution of ISth June 1SSS should now he 
carried out, and that advantage should be taken of the \ isit of the 
officer deputed by the Government of India to discu«s the proposals 
of the Agricultural Conference of 1893 to bold in each Province a 
Conference of such officials as the Bocal Government may appoint, 
including, it is suggested, representatives of the Educational and 
Agricultural Departments, for a formal examination of the Resolu- 
tions recorded at the fifth meeting of the Conference of 1393 with 
the view of submitting definite suggestions and proposals for the 
consideration of the Local Government or Administration. 

7. The Government of India do not wish, until Local Govern- 
ments and Administrations have had the opportunity of recording 
their own views, to deal further with the specific proposals of the 
Conference, nor do they desire to authorize the officer deputed by 
them to convey any final judgment on the issues raised. The chief 
duty of that officer will he to place for their information before the 
Local Governments or their representatives either facts and statis- 
tics obtained in other provinces, or the reports of other Provincial 
Conferences For the present a sufficient indication has been given 
of the general views of the Government of India and of the desire 
of the Governor General in Council that the subject should be 
earnestly examined in the interests of future agricultural develop- 
ment. 
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Publication' op agiuccitubal information. 


The despatch of Her Majesty's Secretary of State directing 1 in 

.. .. , 1881 the formation of departments 

No. « a.W l«b Jor a M8> of „ g „ mltule> s[ated ( £ at one 

their main objects was to be ‘ the rendering available of facts and 
'statistics m ardei that Government and its officers may always be 
'in possession of an adequate knowledge of the condition of the coun- 
‘try, its population, and its resources T This injunction must be 
held to include the publication in 3U easily accessible form of nil 
information likely to be useful to the general public. 

2. The various agencies established or contemplated by which 
information, facts, and statistics are or will be collected have already 
been described They have been brought under three main divi- 
sions— -(i) Land record establishments , (a) Scientific departments 
under imperial direction , and (m) Provincial departments of agricul- 
ture and their experts The duties m respect to collecting and 
publishing information which devolve in each case upon the pro- 
vincial and imperial departments, respectively, will now be con- 
sidered 


I — Information derived from land records. 

3 Information supplied by the land records and bv the estab- 
lishment which maintain them can be ‘rendered available f xn three 
Ways 

Firstly, by tbe arrangement of the records themselves m such 
form that they can be easily searched by district officials and be 
roado to yield readily information of any kind that is required 
This has been, or now will be, effected m every province in which 
Tbe system accepted at tbe recent 
nple abstract of the facts and etatis 
will at once indicate its piogress or 
cnbed in the third Resolution of this 
series And the whole scheme of land records has now been so 
arranged in every part of India which possesses laud record estab- 
lishments that information is promptly conveyed to the authorities 
of injury or diskless caused by sudden calamities 

Secondly, by the collation and review of the statistics for each 
district and division for the province and for the v, hole empire 
This duty is respectively performed for the province in the annual 
or periodical reports of district and divisional officers, m the renew 
of them bj the land record department, by tbe higher revenue 
authorities, and by the local Governments, and for the empire bj 
the compilation and discussion of them ju the statistical depart- 
ment of the Gtvermnent of India, by which department they are 
published for the information of the general public of the homo 
authorities and of Parliament 
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Thirdly, Ly the collection nn<l collation of special facts and 
statistics under appropriate subject beads. The method nlrfcb is 
advised of arranging information under subject heads, with a view 
to it* eventual publication m an intelligible form, will now bo 
described. 

4. The system may be most conveniently described as a system 

of ‘Iedgenng * and is an essential duty of the departments of land 
records and ag . * . * 

should be mad ■ 

reports, etc., ■ ■ 

!■ ' 1 * . . liut, uii ja^x.ia 

■ ‘ for comcment 

i f ■ i: : « ■ \ . * . ‘i may be left to 

the discretion of the departmental officers. Hut as the system is 
one which has been successfully elaborated in the office of the 
Reporter on Economic Products, that official has been instructed to 
publish a brief description of it for general information. 

5. The Government of India have already indicated in the 

third Resolution of this senes how the land records and the land 
record establishments can be utilised for supplying facts and statts- 
tics m respect to any agncultural practices or conditions which may 
be the subject of enquiry — such as methods of cultivation, the 
diseases c f .’ ’.* ’.'-.‘i’ -- ' r. »-n., J 

tion thus ■ ■ ■ . ■ ! ‘ . ■ i 

appropna ' ' . ' ■ " .{ : ■' s . r 

supplied ■ - i ' 

C. Beyond the information thus specially Bought for there are 
many facts and statistics which are brought to the notice of distnet 
o* .r - - — * - - f — otherwise, which are of 

■. . ■ . and perhaps eventual 

■ . ■ . . i tho abstracts (to which 

allusion has afready bocn made) of village statistics, (the occurrence 
of various agricultural defects in particular localities may be 
brought to light In one group of villages it may be the prevalence 
of a noxious weed, in another the continual recurrence of a plant 

'If ' m _ _ *. .1 4f.ll, 


communicate to the department of land records notes of any 
remarkable facts bearing on agricultural conditions which may 
come to their notice through the village abstracts. It would prob- 
ably suffice that an order should be given by the district offiepr 
directing that a copy of any entry in the circle books recording the 
occurrence and cause of any serious deterioration affecting a group 
of Villages or an agricultural tract should be sent to the office of 
the Department of Agriculture. 

7 . It will be presently explained that the system of * Iedgenng 1 
advocated will not require that any facts and statistics thus sup- 
plied need be immediately utilised by the central department o! the 
province. It will suffice that they should be recorded in their 
proper place, until the time comes when the subject to which they 
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relate is brought under special examination. Information thus 
collected will, when eventually collated and reviewed, be of material 
use in providing that * adequate knowledge of the condition of the 
country * which Her Majesty’s Secretary of State called upon agri- 
cultural departments to supply. 

II. — Information published bp scientific departments under imperial 
control. 

8. The second agency by which information is collated and 
published includes the scientific departments directed by the Gov- 
ernment of India. Some of these aro independent of provincial aid, 
their publications being regulated by the heads of the departments 
in communication with the imperial Government. 

9. In every branch of work progress ra executive operations is 
published m annual reports. Hut other information of more general 
interest is published in special reports, the character of which will 
now be briefly described. 

In the Snrtey Department the maps and charts that are issued 
at the head office practically embody the greater part of the geo- 
graphical information secured by Survey operations. 

The Gcolo$‘ t ' ^ . 1 1 * 1 ’ * * 1 . ~ 

mg a detailed . ' • ' . ■ ... 

made by its ofl t 

of tho public in the Indian Museum at Calcutta. An annual review 
of tho mineral products of India for the information of those 
interested m mining enterprise and others is published annually at 
the request of Parliament, and is edited by the reporter on economic 
products. 

The Meteorological Department is one on which tho obligation 
to provide full and ample information for the use of officials acd 
of the public was strongly urged by the Famine Commissioners, 
The measures taken, under the direction of the Government of 
I ' . “ * *' . * .’ .\ ndicated m tho fourth 

■ ■ ’ . . , . weather reports tele- 
ga ■ ■ 4 1 . y storm warnings, by 

weekly and monthly reviews, annual reports- on weather published 
m the official gazettes and by special memoirs on storms, tides and 
rainfall, the meteorological department lias given full effect to 
tho policy which has been pressed upon it. 

Tho Botanical Survey of India has recently commenced tho 
is5uo of o series of ‘records,’ edited by the director, m which are 
embodied the results of the ' ■ . i * 1 

officers throughout India, 
by tho director under the ti ■ 

whilo the herbaria at the head-quarters of each officer are open to 
the inspection of the public. The botanical officers ore further 
required to communicate to the reporter on economic products for 
eventual publication by him any facts of interest which their in- 
vestigations may bring to light in connection with plants cf 
economic value. 
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F^ano wp* Vriductt have, twice the Imperial Department o£ 
Revenue ami Agriculture to created in 1SSI, constituted tho 
largest fiell vn which oigam««l measures for collating anti publish* 
mg information lure been taken l*} the Gen eminent of India In 
no department of science w information more rromred by the com- 
mercial and general public as trill as by officials encaged in ad- 
ministrative work As alrealr explained in tbo fourtn Resolution 
of this senes n desert} live catalogue under the title of a ‘ Dictionary 
of Economic Ptoduci' * has been prepared and published by Dr« 
George Watt, the official reporter, its compilation having occupied 
ten years Rut the dictionary was only designed to bnng together 
facts and statistics alrvody recorded jti some form in books, reporta, 
and journals, or in the manuscript papers of Government offices. 
The still more important work of collecting and collating new 
information has now been commenced, with a view to its ultimate 
incorporation in a revised edition of the dictionary, os well fts to the 
currant publication of so much of it as may be of immediate Interest. 

10 A scheme has been drawn up under which the current 
work is divided into three branches — 

(1) The comp lation of * handbooks/ which nro practically 

revise! ' dictionary ’ articles relating to a limited 
number of economic products, about twenty, of 
which collections are annually sent to the Imperial 
Institute The handbooks are designed for circula- 
tion and sale in England nnd other countries, as well 
ns in Ind a 

(2) The issue of a senes designated * the Agricultural 

Ledger ' of pamphlets containing any information of 
interest communicated to tho official editor (the 
reporter on economic products) by any of the scientific 
or provincial departments This senea covers more 
ground than is occupied by economic products, includ- 
ing os it does notes on any subject connected with 
agriculture, bat economic products, under which head 
are comprised all field and garden crops and all forest 
produce, occupy the largest space m the publication 
The agricultural ledger is intended for circulation to 
all officials interested in the subjects dealt with, ob 
well as for distribution to the public 

(S) The collection by the reporter of extracts from journals, 
from settlement reports, and other such sources oi 
information, as well as of notes communicated from 
time to time by private or official contributors 
These are ledgered in the reporter’s office on a system 
which brings together an papers referring to the 
same subject m such manner that the information 
they contain can be readily utilised and if neces- 
sary condensed, whenever the subject may be even- 
tually dealt With, whether in a handbook, a number 
of the ledger series or, finally, m a dictionary article 
At the same time any matter of immediate interest 
83 
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relate is brought under special examination. Information thus 
collected will, when eventually collated and reviewed, be of material 
use in providing that * adequate knowledge of the condition of the 
countrj ‘ which Her Majesty's Secretary of State called upon agri- 
cultural departments to Bupply. 

II — Information published iv scientific departments under imperial 
control. 

8 The second agency by which information is collated and 
published includes the scaentilic departments directed by the Gov- 
ernment of India Some of these aro independent of provincial aid, 
their publications being regulated by the heads of the departments 
m communication with the imperial Government 

9 In ever) branch of work progress in executive operations is 
published in annual reports But other information of more general 
interest is published m special reports, the character of which will 
now be briefly described 

In the Survey Department the maps and charts that aro issued 
at tbe head office practically embody the greater part of the geo- 
graphical information secured by Survey operations 

The Geological Department publishes special memoirs contain- 
ing a detailed account of tho results of any important investigation 
made by its officers, and exhibits its collections for the inspection 
of the public in the Indtao Museum at Calcutta An annual review 
of the mineral products of India for the information of those 
interested m mining enterprise and others is published annually at 
the request of Parliament, and is edited by the reporter on economic 
products 

The Meteorological Department is one on which the obligation 
to provide full and ample information for the use of officials acd 
of the public uas strongly urged by the Famine Commissioners, 
The measures taken under the direction of the Government of 
India, to fulfil this object have been already indicated in the fourth 
Resolution of this senes By daily maps and weather reports tele- 
graphed and posted to all parts of India, by storm warnings, by 
weekly and roonthlj reviews, annual reports’ on weather published 
in tho official gazettes and by special memoirs on storms, tides and 
rainfall, the meteorological department has given full effect to 
tho policy which has been pressed upon it 

Tho Botanical Survey of India has recentlj commenced the 
issue of a senes of ‘records,* edited by the director, in which arc 
embodied the results of tho 
officers throughout Indi3 
by the director under the t' 

while the herbaria at the head quarters of each officer are open to 
the inspection of the public Tho botanical officers are further 
required to communicate to tho reporter on economic products for 
eventual publication bj him anj facts of interest which their in- 
vest gafcions may bring to light in connection with plants of 
economic value 



t'nhlieetwn rf agneattntal information Cl 3 

Economy Vroductt btc, since the Imperial Detriment ct 
Revenue and Agriculture was created tn HS1, constituted tho 
largest ficl l in which orgaoi«ed measures for collating ami publish' 
»ng information h.vre l»ccn taken l»y the Government of India In 
no detriment of science is information more remurrd by the com- 
mercial and gcneial public as well as by officials engaged in ad 
tmmslnitne work. As nlftadv explained in the fourth llcwlution 
ofthissenc*, ndcscnplivoeitnloguc under the title of n 'Dictionary 
of Economic Vioduols * has b«x.t» prcj arrd and pul bsbed by Dr. 
George \\»U, Iheoffimt reporter, its compilation having occupied 
ten years Hut the dictionary was only designed to l nng together 
facts and statistics nlnody recorded m some form in books, reports, 
and journals, or in the manusenpt paper* of Government offices, 
The atitt more important work of collecting and collating new 
information has row been commenced, with n sieve to its ultimate 
incorporation in n rev mod edition of the dictionary, ns well ns to tho 

current publication of *o tnurU of it as may be of tmmediwte interest. 

10 A scheme has lieen drawn up under which the current 
wort is divided into three branches — 

(!) The rompdation of ' handbooks,’ which ate practically 
revised ‘ diet onarv ’article* relating to a limited 
number of economic products, about twenty, of 
which collections ore nnnuoily sent to the Imperial 
Institute The handbooks nrc designed for circula- 
tion and sale tn Lngland and other countries, as well 
ns in India 

(2) The issue of a senes designated * the Agricultural 
Ledger * of pamphlets containing any information of 
interest communicated to tho oflictal editor (the 
reporter on economic products) by any of the scuntifo 
or provincial departments f J his senes covers tnoro 
ground than is occupied by economic products, includ- 
ing as it docs notes on any subject connected, with 
agriculture, hut economic products, under which head 
are comprised all f«J-A and garden crops and all forest 
produce, occupy the largest space in tho publication 
Tho agricultural ledger is intended for circulation to 
all officials interested in tho subjects dealt with, as 
well as for distribution to the public. 

(3) The collection by the reporter of extracts from journals, 
from settlement reports, and other such sources of 
information, as well as of notes communicated from 
time to timo by private or official contributors 
Theso are ledgered m tho reporter's offico on a system 
which brings together ell papers referring to tho 
same subject m auch manner that tho information 
they contain can bo readily utilised, and, if necea* 
B3ry, condensed, whenever tho subject may be cvcti- 
tually dealt with, whether in a handbook, a number 
o£ “• l?a ger senes, or, finally, tn ad ctionary article 
At the same time any matter of immediate interest 
S3 
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to the commercial public is communicated in special 
circulars to those concerned in anticipation of more 
formal publication. 

11. The heads of all departments, provincial and imperial, have 
already been invited to bring; to the notice of the ofTtcial editor any 
passages in reports and publications connected with their work 
which dcservo to be brought to his notice for inclusion in Ins office 
ledgers or for communication to the public The Government of 
India Labe the present opportunity to direct continuous attention 
to this useful practice, winch tends to the preservation m an acces- 
sible form of much valuable information which would be lost sight 
of m the pages of reports on current administration or of other 
blue boobs winch arc relegated to the shelves of official record- 
rooms and seldom again consulted 

12. In tho Veterinary Department a system of ledgermg similar 
to that employed in the economic product department is adopted 
When sufficient information of interest on any subject connected 
with cattle, horses, animal disease, etc , has been collected by the 
special officer who, as stated in the fourth Resolution, is charged 
with this doty, it is communicated m the form of a number of the 
agricultural ledger senes for publication by the official editor 

Tho Bacteriological branch of tho department publishes the 
results of its investigation in a senes of special memoirs, which are 
issued whenever sufficient matter is available for publication In 
some cases these would be communicated to the agricultural ledger 
Information collected in tho department of Agricultural 
Science is communicated m the manner already explained to the 
official editor of the agricultural ledger for issue in that senes 
In the section of Agricultural Entomology memoirs arc issued 
from the Indian Museum by the officer on the staff engaged m 
investigations in that field. The inforxntion collected bv him is 
also made available for pubbcation in tho agricultural ledger 
series. 

General information about Foreitry is conveyed to the public 
in an annual review published by th* Inspector-General of Forests, 
while any detailed facts and statistics of interest arc published in 
the agncultural ledger senes A useful periodical entitled the 
* Indian Forester,’ to which Forest officers arc the chief contribu- 
tors, is utilized by the Department for conveying interesting 
information to the official and general public 

In the department of general Statuties periodical reports, 
reviewing the statistics received from all provinces and depart- 
ments, will now be published periodically by the Director-General 
of the newly-constituted department Tbc«e compnse, among 
cthirs, monthly, quarterly and annual reports on exports and im- 
ports, on inland road, ml and nver Lome traffic and crop forecasts 
and outturns One of the most important jnblieationsis an annua! 
return of the agricultural statistics of British Indio presented to 
Parliament 

Inlepcndentli of (he new statistical department, the imperial 
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department of agriculture undertakes tie publication, periodically 
revised, o£ a statistical atlas m which the circumstances and 
resources of the empire are illustrated by maps, statistical din- 
prams, nnd brief descriptive essays contributed by directors of 
scientific departments or by other selected officials The second 
edition of this work has recent!} been published 

Art and Industries, though not represented bj any ceparnto 
imperial department, hare not, in tbescncmeof publication, been 
overlooked An illustrated journal of Indian art, to which all 
officials and others interested in the subject in India or in Europe 
arc invited to contribute, was, in tbo year 1SS3, brought out at 
the instance and with the aid of the imperial Department of 
Revenue nnd Agriculture by a well known London nrt publisher 
nnd is issued montblj A ‘ technical art series ' containing illustra- 
tions of Indian nrt nnd architecture is also published b} tbo 
officer m charge of the Photographic section of the imperial 
surTcr office lloth of the above publications are partly designed 
for educational purposes ns well as for preserving a knowledge 
of the best art of the country A third series designated * draw- 
ing example* * and also published by the Burvej Department, con- 
tains a special selection of oriental art drawings for use in schools 

III — Information published by Provincial Departments 

13 The third agency upon which tho duty devolves of pub- 
lishing information, facta and statistics on agricultural and scien- 
tific subjects otherwise (ban in connection with land records, com- 
prises tbo agricultural departments of the provinces and experts 
under their control • 

14 The s) stem of ‘agricultural ledgers * adopted by the Govern- 
ment of India was taken from Madras in which presidency for 
some years the practice of issuing ‘agricultural bulletins ’ had been 
established There are many subjects of provincial importanco 
which are too dependent on local conditions and circumstances to 
be of useful interest to other provinces or to the general public 
The maintenance of a provincial as well as of an imperial series of 
publications is therefore most desirable, and some other provinces 
have now followed the example ot Madras, and the Government 
o! Indi3 would be glad to see tho practice adopted m every 
province. 

15 Those papers in a provincial senes which are of general 
interest outside the province are, under a scheme for provincial 
co-operation recently circulated, to be communicated to the editor of 
the imperial senes for wider circulation and in this view the 
pamphlets of both provincial and impenal publications are to bo of 
the same pattern 

16 The Government of India cannot press too strongly upon 
local Governments and Administrations the dcs rability of encour- 
aging the directors of agricultural departments to provide for the 
free and constant contnbution of useful information to the im- 
perial editor As explained under the previous sections, such inform 
otion may be of two kinds, either for lmmcd ate publication in 

33 a 
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the imperial series, or for inclusion in the ledgers of the editorial 
office. 'With this object the agricultural department should, sub- 
ject to the instructions of the Local Government, devise a system 
under which, as in the imperial departments, all passages in official 
papers and reports, of which the preservation for future publication 
may be desirable, should be marled and brought to their notice. 
To 'no class of reports do the'e re marts refer more particula-ly 
than to settlement and land administration reports. Much of the 
interesting information on agricultural subjects contained in them 
is lost to fntare generations of officials unless promptly extracted 
and I edge red under appropriate heads. A schedule of the headings 
which should be adopted for thi« pnrpo*e has been elaborated m 
consultation with provincial authorities and is cow m force 
throughout India. 

17. There is another cla^s of facts and statistics in which 
the Agricultural Department is essentially interested and which 
especially demand a careful system of ledgers ng, vis., the results of 
experiments on Government iarm3 or of investigations into 
agricultural practices and conditions. These, which are often of a 
technical character and of interest only to those actually engaged 
* * * * ’ ' ’ .’ pcof 

But 

■ jusly 

•ated 

tever 

com- 


Every provincial department must at least be required to In- 
clude m the information thus communicated to other depart- 
ments — 

0) 3 statement of the working-plan arranged in consulta- 
tion with the agricultural chemist for every experi- 
mental farm and of the progress made in carrying it 
out each year, m order that the officials of the agri- 
cultural department in each province may be kepi 
punctually- informed of the experiments, their objects 
and results, which are being carried out in all other 
provinces; 

(2) a statement each year of the agricultural defect or 
defects which hare been made the subject of special 
enquiry during the past 12 months and a report on the 
progress and results of the investigation; 

(3) any remarkable facts which day at any time come to 

the not ce of the department, and which are likely to 
be of interest to the agricultural departments of other 
provinces. 
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tratcd by maps and statistical diagrams, and the measure is recom- 
mended by the Government of India for general adoption. Such 
ntlasos are of use and interest to the general public as well as to 
the administration 

IP. Tho main principle which the Government of India 
conceive it necessary to bear in mind in the development of tho 
scheme for recording factB and statistics is that the record of them 
in general reports dealing with a \ancly of subjects is of little or 
no practical use, unless those whirli arc of interest are At once 
seized upon and preserved in ledgers under intelligent direction. 
The principle was accepted by tho agricultural conference of 
189% and tho Government of India trust that it ma) now, ns far 
as possible, be earned into effective pra-lico on a well organised 
svstem by the departments of Land records and agnculturo in every 
province in which action lias not jet been taken to this end 
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1. Ono of the subjects which was brought before the agricul- 
tural conference of 1893 was the form which should be adopted for 
the annual reports prepared by provincial agricultural departments 
Tfc was, however, decided that the question could beat be dealt 
with whe L ■*“ u e, which was to be based 

upon the * had been definitely deter- 
mined 0 worked out by provincial 

departments has now been finally settled in communication with 
local authorities and Governments and is embodied in the preceding 
Resolutions of this senes The annual reports should, in the 
opinion of the Government of India, follow, as far as possible, the 
arrangement which has been observed in those Resolutions 

2 The Government of India last dealt with the subject of 
departmental reports in the 3rd paragraph of their Resolution No 62, 
dated 14th September 1887, and do not require that any material 
departure should be made in future from the instructions which it 
convoyed and which had for their object the curtailment of annual 
reports The paragraph referred to is quoted below for purposes of 
easy reference — 

Paragraph 3 of Resolution No. 62, dated 14th September 1S87. 

8. Report of the Department of Zand Records and Agricul- 
ture — The annual publication in every Province of the Report of 
the Department of Land Records and Agriculture in the form pre- 
scribed in Circular Resolution No. 64 A , dated the 28th April 18SJ, 
is, in the opinion of His Excellency in Council, essential for the 
purpose of indicating the progress which may be annually made 
by the Department of Land Re ~ J Ti ~ " - * — 

with the measures adopted in . 

the Famine Commissioners l h 

report consists of two mam divisions — -Land Records and Agricul- 
ture — and is designed to show tbo executivo work of the Depart- 
ment, not to comprise discussions on administrative measures, or 
to contain any description or summary of the ecouomic or agricul- 
tural circumstances of the season. The Local Government may, 
however, require information of this kind to be submitted by the 
Department to the Chief Revenue authorities of the Province, for 
utilization in preparing the Land Revenue Administration Report 
and maj prefer that for that purpose it should ho included in the 
land record section of the Departmental Report, rather than bo 
submitted by independent communication There mil bo no objec- 
tion to tins course But there seems to be no reason why statis- 
tical statements concerning crops, irrigation, tenures, etc , should 
fin la place in the Report of the Department as well as in the 
Annual Land Rcienuo Administration Report, to uhich latter they 
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should, in llie opinion of His Excellency in Council, !«* confined. 
Tlio Agricultural section of tho Departmental report should be 
restricted to nn account of the executive opentlons of the Depart- 
mental officers, and to a brief description of, or reference to, nny 
results of special interest which maj have been obtained during Iho 
preceding twelve months, whether in farms, gardens, Government 
estates, or otherwise, but should nioiil lengthy discussions on agri- 
cultural subjects nud need not contain nnj detailed examinations of 
the working of gardens, farms, or other agricultural institutions 
which should be dealt with in the Department by orders on the 
annual reports. In accordance with the above remarks. His Excel- 
lency in Council ts of opinion that no other review of the Annual 
Report of the Director of the Department of Land Ilecorda and 
Agriculture than that which mar be included in the renew by the 
Local Government of the Land Revenue Administration Report is 
necessary, and that it will suffico if a copy of tho Report, together 
with any orders which may bo passed thereon, is submitted lor the 
information of the Government of India. 

o_ m, , * ■ -1 * » - . ' - 


ment * * ' ' . ■ '■ . ■ . ■ " t" * 1 1 

tivo o, ■ ■ l' L . . 

28th Apnl 1831, headings had been prescribed which were based 
upon the agricultural programme embodied in tho Resolution of 
1881 dealing with tin * * ** ' * ts. These 

will hereafter ho rej with the 

subjects dealt with issued in 

supersession of tlio Resolution of 1881. 


4. The first Resolution of the new senes is prefatory and requires 
no notice m tho annual report. Rut it will be desirable that the 
annual report should commence with a prefatory chapter in which 
will be recorded, among other matters, a brief notice, any changes 
which may havo occurred m the personnel of tho Department, and 
a short description of the tours taken by the Director, and of their 
general object. 

5. The second Resolution deals with the measures taken to 

. . i J - *- x ' 1 The work of the department 

t most provinces described tn a 
. . ■ ’ ’ w,th the land revenue admmis- 

■ ■ Government of Ind ia have 

wish to intcrierc witu mis pruccuuie, which is doubtless the most 
convenient to all branches of the administration concerned jw 
they desire that the annual report of the department should coata’n 
a brief notice of the progress made m efficiency and knowledge of 
survey by the land record establishments, of any new measures 
have been taken during the year to improve the standard of nT 
Land record officers, of tho extent to which promotion has »if 8 
i tun Vi nh»r T-^vPnno service* .. . wen 


6 . ^ 

records. 
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Eighth Resolution, 


of tbo system prescribed ir>* +!.<. L - f 

circle note- 
punctually 
officials; ar 
made of tt 

questions i.itu we instructions of 

Resolution V or otherwise. 

7. The fourth Resolution deals with the scheme of scientific 
enquiry earned out by imperial departments. Under this head the 
report sbculd state to what extent d'”*-"" *t,„ - r . 


umu uiu aim advice ot the imperial officers in any of the 
fields of scientific enquiry to which the Resolution refers The 
progress made in Civil Veterinary wort should, in accordance with 
the instructions of paragraph 13 of the Resolution marginally 
quoted, be especially described under the various heads detailed in 
that Resolution. 

8. The fifth Resolution refers to positive agricultural expen> 
ment and improvement. As stated in the orders of 1884 already 
quoted in the second paragraph, it is not desirable that the annual 
report should enter into any lengthy discussions on agricultural 
subjects or describe the working of the farms The separate 
reports on the farms themselves, which are submitted to the local 
Government, as well as the Dotes on any interesting experiment or 
improvement which the Department is required to communicate to 
the editor of the Agricultural Ledger will supply detailed .nforroa* 
tion to all who may require it. The annual report is only intended 
to indicate the general character of »»»»««•« — , e which the 

^ ■ ch deals with 

open with a 
the Depart- 

* ' u . uc t.Lau ny which they are managed; it should indicate 

the system, if any, which is adopted for Carrying experiments into 
estates under Government or private management, and for obtain- 
ing the co-operation of native landowners. It should then give 
a brief description of, or reference to, any results of special and 
material interest wh>^ M * *• - ’ 1 . ’ *■ states 

during the preceding . * what 

particular agncultur . ct of 

special investigation t. 0 j~-«, u a tunne on the results 

of s"" 1 - L • . t the Agricultural 

Leo ”, ■ ' ■ journal in which 

It h .. ■ . ■ * . . ecssity of giving 

any t v . .1 uuuuia ot it m the annual report. Finally, it may 
include a record of any interesting facts which have been otherwise 
brought to light during the year in connection with agricultural 
enquiry and ' m —*v - ' ■ ■ cases also a reference 

to the Agr .. ■ . ‘ • ■ the necessity of any- 
thing more • 



Ann tut l Hr/' rlt 


Gil 


0. The mill Revolution denis vrith agricultural education. 
Under tins head shoull l*o included a statement l y thu Director 
for the information of the local Government how far the educa- 
tional system of the province is found to meet the requirements 

necessary for »»-*-.* !«•. 1^—11 11 III IV ~i 

aecountantsl * 

ing , and to ■ ■ . ■ 

supplemented b) special departmental arrangements and educational 
classes 


In dealing with agricultural education lie should, as far as pos. 
si bio, follow the arrangement adopted m the Resolution on that 
subject and bnng his remarks under the various heads thcro given, 
10 The scienth Resolution deals with the publication of 
information, facts, and statistics Under this head tho following 
point 8 should be noticed m the annual report — 


(1) The extent to which information has been obtained 
from the district circle note-books of the occurrenco 
and causo of 6tnous agricultural deterioration This 
may be illustrated by a record of the number of com- 
munications received 

(3) The B/atcm maintained for ledgenog useful facts and 
information from district and settlement reports, 
from the reports of the scientific departments or from 
similar sources of information, and the general pro- 
gress which has been made, or the difficulties which 
are found m the ledger work 

(3) The publication, or measures if any, taken for tbo pre- 

paration of a statistical atlas or of any other special 
works designed either to illustrate the agricultural 
or economic conditions of the province, or of any 
part of it or to indicate the position and needs of 
any agricultural or commercial industry 

(4) The number of papors communicated by or through 

the agency of the Department to the Agricultural 
Ledger A list of these should be given in an 
appendix to the Report 

(5) The number of papers received from, or communicated 

to, other provincial departments 


11 In conclusion, it is left to the discretion of tho Director, 
under such instructions a9 be may receive from the local Govern- 
ment, to bring forward any matter of interest which has been 
brought to his notice during the year and wh oh bears upon tbe 
work of bis department 

12 Under the instructions of thiB Resolution the headings of 
the chapters of the Director’s report will be — 

I Prefatory 

II Land Records Establishments 

III Utilization of land records 

IV Scientific and national enquiry nnder imperial control 
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Ftqhtk Retoluiton. 


V. Scientific and local enquiry under provincial direction, 
VI, Agricultural education 

VII. Publication of agricultural information. 

VIII, Final. 


Tbs Government of Madras. 

** *• Bombay 

” ” Beog-al 

*' •* Tiortb West 

ces and 
Ondh. 

, „ Punjab 

Ihe Cbiel Commissioner, Central 
Pronu- 


Order — Ordered, that a copy of 
the foregoing Resolutions be for- 
warded to the Local Governments 
and Administrations and officers 


’’ »* " Burma 

** « ** Atura 

’• « * Ajmero 

The Besident Hyderabad 00 *” 5 information 

’ Inspector General of Forests 
»' ” Civil Veter 

loary department 

The ApTienltnral Chemist to the 
Government of Jnd a. 

The Reporter on Economic Pro. 
ducts to the Government of India 

Ordered also, that a copy be forwarded to Sir E BucL, lately 
Secretary to the Government of India, on specia' duty. 

(True Extract.) 

DENZIL IBBETSON, 

Secretary to the Government of India. 
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